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BuriaL — A DisrosaL

g MEeTHOD FOR DEAD BIRDS

he burial of dead birds

in trenches, open pits,
and landfills is rarely an acceptable method of
dead bird disposal, In Arkansas and Alabama,
na new in-ground burial pits are permitted —
and states that do permit them consider this
option the least desirable method or the
method of last resort for mortality manage-
ment. Unitil recently, however, burial was the
ondy practical method some growers had to dis-
pose of their dead birds — despite its potential
for water pollution. Its use is now hedged with
various puidelines and restrictions, such as
construction reguirements, loading rates, and
setback distances from water resources, resi-
dences, and property tines. In all cases, the pits
must be fabricated.

Pit Design and Fabrication

A fabricated burial pit is an open-bottomed, re-
inforced hole in the ground that has one or
more openings at the top through which car-
casses are dropped. An airtight cover above the
openings prevents odors from escaping. The pit
provides an environment in which aerobic and
anaerobic microorganisms can consume most
of the organic material, Only the feathers and
bones should be left. Although disposal pits re-
quire minimal labor and supervision, they
must be maintained in a sanitary, legal, and so-
cially acceptable manner.

Fabricated pits should be made of concrete
block, poured concrete, or ireated tmbers,
Some prefabricated pits can be purchased from
septit tank dealers and delivered o the farm
ready for installation. Under no circumstances,
however, should the pit be simply a hole in the
ground dug with a backhoe and lined with tin.
The decomposition process will produce very
little water insice the pit, but the pit should be

-

covered with soif and planted to vegetation o
carry water away from the pit and to protect it
from access by heavy equipment.

The openings — alse called drop chutes ~
are made of plastic (PVC) pipes, which pro-
trude out of the mound at intervals of five feet,
‘The chutes should have tightly. fitted but re-
movable covers. The bottom of the pit is
earthen with holes at intervals up the sides.

Location

Location guidelines established by state agen-
cies ko protect water resources should be care-
fully observed. Generally, a disposal pit should
be located at least 200 to 300 feet from dweli-
ings and the nearest water well, 50 feet from
property lines, 25 fest from the poultry house
and 100 to 300 feet frorh any flowing stream or
public body of water.

Before constructing a disposal pit, make
certain that the soil composition is acceptable.
Bedrock (espedially limestone) and sandy soils
should be aveided. Locate pits in soil where
good surface runoff will occur. Sandy soils are

not suitable for pit installations.

To prevent groundwater contamination, the
pit’s lowest point should be at least five feet
above the highest known water table and at
least fve feet above bedrock to keep contami-
nation from traveling along a rock fissure. To
prevent water from seeping into the pit, con-
struction on a slope, floodplain, or low-lying
area should be avoided and in sorne states is
not permitted.

Pit Size

The pit itself should be at least six feet deep
with reinforced walls. Its size will depend on
several factors, including the expected mortal-
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Durability and Cost ‘

Properiy canstrneted divpasal pits are mady of
som ety black, poured concrete, or treated
B e,

ity rate of the flock, bird size, and environ-
mental conditions. Use the following table to
estimate pit size:

For broiler mortalities, for example, if you
have 2 5 percent mortality rate in a flock of
20,000 and you raise five flocks per year, your
burial pit should contain at least 250 cubic feet
of disposal space. That is, it should be about six
feet deep, six feet wide, and about seven feet
long. Sometimes it can be more convenient fo
use several s;naller pits to prevent overloading.
In cooler climates, the pit size should be larger
to accommodate a slower rate of decomposi-

tion. Keep in mind that some states may have -

maximum loading rates depending on the
area’s vulnerability to groundwater polintion

The life of the pit will depend on its location
and whether it is properly sized, constructed,
and managed. To ensure total decomposition,
the pit must be operated efficiently to protect
the bacterial poputation. High acidity, for ex-
ample, will retard the decomposition of dead
birds. Disposal pits are most efficlent during
warmer months when bacterial action is great-
est. Decomposition is slowed by winter tem-
peratures or by accumulation of water in the
pit- Grinding the carcasses or spliting open the
dead birds (puncturing the abdorminal cavity)
will expel gases, increase the pit's efficiency,
and extend its life.

The cost of constructing disposal pits varies
widely depending on the materials used, site
conglitions, and the size of the pit. Geologic con-
ditions -« rocky soil, for example ~ can make
digging expensive. As pit size increases, heavier
construction is required for walls and tops; thus,
higher costs are incurred. For a well-built pit, a
usefud life of five years is not uncommon, and
some producers have reported that pits can be
useful for eight to 10 years. Replacement is re-
quired when the pit is fuil.

Operation
After a pit o constructed, producers should
check their facilities twice daily for mortalities

TYFE OF PIT SIZE IN CUBIC FEET and ansfer them immediately to the pit. (Cur-

' MORTALITY PER 1,000 BIADS rent law requires dead animals to be properly
Broers 5% disposed of within 24 hours.) Covers on the
drop chutes should be kept closed at all times

Torkeys 160 . to prevent odor and restrict access by children,
(ko 18 weeks) animals, and rodents. Certain insects in a dis-
Layers (commercial} 85 posal pit are benefical to the decomposition of
the carcasses, but insects should not be allowed

to develop into a nuisance. With proper han-
dling the disposal pit costs nothing to maintain
except for the labor of collecting the carcasses.

Drawbacks

Burial pits may atiract flies and scavengers,
and they may emit offensive odors. Further, to-
day’s farm may have insuffident land space for
burial pits, or the capacity of the pits may be
Limited in winter. If the oxygen supply is insuf-
ficient, the decomposition process will be ar-
rested. Slacked lime can be added to the burial
pit to break down the tissue of the dead birds. It
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POULTRY MORTALITY MANAGEMENT.

will also, in effect, sterilize the remains [f the
site has poor soils or a high water iable
groundwater pollution is a distinct possibility.

Before constructing or installing a prefabri-
cated disposal pit, poultry producers should
consult with their state’s veterinary specialist,
other agricultural offices, and environmenta or
natural resource agencies, These agencies may
regulate the use of burial pits or disallow their
use.entirely, so seeking expert guidance before
producton begins often saves time and money.
Local USDA Natural Resources Conservation
Service or Cooperative Extension Service of-
fices can provide technical assistance to grow-
ers who want to use disposal pits as part of
thefr mortality menagement plans.
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Incineration, or cemation,
is & safe method of carcass
disposal and may be the method of choice in ar-
eas plagued by poor drainage and rocky soils.
The major advantage of incineration is its abil-
ity to curtail disease. It is bioclogically secure.
and it does not create water pollution prob-
lerns. Even its by-preduct -~ ashes = is mini-
mal, easy to dispose of, and unlikely to attract
rodents or pests.

On the other hand, incinerators can be a
costly itém to install and operate and are ex-
pected to become more expensive as fuel costs
rise. Further, while incineration destroys patho-
gens and poses no risk to water, its effect on air
quality tust be carefully monitored by poultry
growers who choose this method of mortality
management.

Incineration is not, then, a ¢asual or inex-
pensive undertaking. Barrels or other home-
made vessels are unsatisfactory burmers and
have serious consequences for the grower if
they result in air pollution or unpleasant odors.
Using incineration to manage poultry mortali-
ties must be carefully planned: it must comply
with dead animal regulations, meet all air qual-
ity standards, and justify investments in com-
mercial equipment and the risk of increasing
energy costs,

Notwithstanding these drawbacks, incin-
eration is biologically the safest method of mor-
tality management and simultaneously the
method most likely to protect water resources.
Producers considering this method of mortality
management should consult with their state’s
agricultural, environmental, and veterinary
medical agencies on the best way 10 incorporate
this method. Agricoltural incinerators do not
generally require 2 permit, but they are de-

LTRY MORTALITY MANAGEMENT

b2 > INCINERATION — A DISPoOSAL
MeraoD rorR DEAD BIRDS

signed to handle Type 4 wastes {e.g., animal re-
mains, carcasses, organs, and solid dssue from
farms and animal labs), but not other wastes
{e.g., plastics and other organics).

Good Incinerator Design

A variety of commerdial incinerators are avail-
able, and each one should be installed according
to the mamufacturer’s specifications and local
codes — typically outside, but under a roofed
structure and away from any combustibles.

Incinerators should be sturdily built and
able to accommodate daily. mortalities. Indeed
they should be sized to handle large loads and
high temperatures; however, very large-scale
loads, for example, lpads running over 100
pounds per hour may require an operating per-
mit. Growers shonld carefully estimate the ca-
pacity needed to manage daily mortalities and
include other disposal methods in their re-
source management plans to cover situations in
which heavy, unexpected losses can occur
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A variely of commercial incineralors sre avatlzble.
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An incnerator’s material qualities are un-
tikely to become a problem if the unit is bought
from a reputable dealer since staindess, alumin-
ized, or heat-temnpered steel is commondy used in
their comstruction. Insutiated models and those
with heat shields may save energy and rninimize
the unit’s exterior temperature, Those that have
automatic controls will be more convenient and
perhaps more economical,

Location and Operation

Incinerators should be used daily, so putting
thermt in an area convenient to the poullry house
will contribute to better management. Shelter-
ing the incinerator from inclement weather will
extend the life of the unit. For best results, it can
be placed on a concrete slab.

To avoid nuisance complaints, locate the
unit downwind of the poultry house, resi-
dences, and neighbors” residences. Finally, al-
ways check that the discharge stack is far
enough away from trees or wooden shructures
to avoid fires, since incinerators burn at in-
tensely high ternperatures.

Incinerator Costs

Cost is no doubt the chief factor limiting the
use of incineration in mortality management.
The total investment inchudes the initial pur-
chase, subsequent maintenance, and the inter-
play between the rate of burn and the price of
fuel. Equipment costs vary depending on the
size and type of the incinerator. Aftesburner de-
vices that recycle the fumes will help control
odors and dust but will likely be priced as ac-
cessories. Expendable parts and grates will
also need to be replaced periodically — per-
haps every two or three years — and the whole
© system may need replacement (or overhaud
every five to seven years.

‘The rate of burn will vary depending on the
weight, moisture, and fat content of the car-
casses and on the loading capacity of the unit
(e.g., incinerators may have to be Joaded sev-
eral tmes to handle a day’s mortalities). As-
suming an average bwm rate of about 65
pounds per hour (based on past experience),

s

and a fuei cost of 80,61 per gallon, a grower will
expend $3.50 per day to incinerate 100 pounds
of mortalities (1990 estimates). If fuel prices in-
crease, 50 will the cost of each day‘s burn.

Growers have for the most part been un-
willing to risk the high costs involved in this
process, since they have no control over the
price of fuel, and because the choice of incinera-
tion also means the loss of any nutrient value
that the mortaliies might have had if com-
posted for land applications or renderéd for
other uses.

New technology may be the key to chang-
ing attitudes about incineration. Influenced by
technological advances, current manufacturing
specificagions are produding & generation of in-
cinerators that last longer, control emissions
better, and burn more efficiehtly than older
models in the Held. Simply puk: the new per-
formance standards make it possible 1o sepa~
rate the cost of incineration from the rising
price of fuels. Thus, for example, trials on
newer models have accomplished the same
daily bumn for less money than for older indn-
erators, even though fuel rates used in the com-
putations were higher than theose actually
charged in 1950.

Incineration is an acceptable and safe
method of poultry mortality management. It
does not risk the spread of disease or water pol-
lution. If, a5 now seems likely, technology suc-
ceeds in controlling its cost and its air
emissions, incineration will become more com-
petitive among the various methods available
for managing this aspect of production. Grow-
ers considesing incineration as a method of
poultry mortality management are encouraged
to plan this action in connection with their en-
tire resource management system.
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COMPOSTING - A DISPOSAL
g MeTHOD FOR DEAD BIRDS

0

ompesting poultry mor-

talities or dead birds is a
refatively new, practical, and sapitary alterna-
tive to burial pits and incinerators, It is an eco-
nomical, fairty odoerless, and biologically sound
practice for brojler, turkey, layer, and Cornish
hen operations. Management comunitment is
the key to successful composhing,

Composting resolves the disposal problem
and yields a valuable product — a reduced
odor, spongy, humus-like material that has sev-
eral marketable vses ranging from soil condi-
tioner to horticultural growing medium. Some
states may require that composted birds be ap~
plied to the grower’s own land; even so, com-
posting has other values:

¥ Composting is environmentally sound;
properly done, it decreases the potential
for surface and groundwater
contamination.

¥ Composting destroys disease-causing
organisms and fly larvae.

¥ The materials needed for composting —
mortalities, litter, and sometimes straw
and water ~— are readily available.

¥ Once 2 composting system has been set
up, it will not require much labor; and

¥ Compared to other options, compusting is
not a costly method of mortality disposal.

A Natural Process

Composting is a controlled, natural aerobic
process in which heat, bacteria, and hmgi fo-
eled by carbon, nitrogen, oxygen, and mojsture
decompose orgardc waste, changing it into 2
stable product.

The grower’s tasks are to collect the car-
caszes and place them in altemating layers with
the manure and straw {or other carbon source);
and to monitor the process to ensure that
enongh heat is being ganerated to complete the
process of decompasition. The grower will also

tum the composting mixture, usually by mov-
ing it from one bin into another. Turning the
sompost ensures that the entire. mass is suffi-
dently aerated.

Composter Design and Operation
Compnsting poultry mortalities can be done in
or outside the pOult:ry house, but it should al-
ways be done in an environmentally safe and
healthy marner, under 2 roof, and protected
From rain, stormwater, or surface water flow.
Most poultry mortalities will be composted in a
facility housing a two-stage large bin compos-
ter. A typical two-stage large bin composter is
designed as follows:

¥ The size of the primary bins is determined
by the following equation:

V = flock size x {rate of mortality /total number of days)
x average market weight x 2.5 cubic feet

The secondary bins should be equ.aI to, or
larger, than the primary bins, since expen
ence teaches that one cubic foot of pri-
mary bin and one cubic foot of secondary
bin is needed per pound of daily mortality.

¥ The height of bins should not exceed 5
feet. HMeights greater than 5 feet increase
compacton and the potential for
overheating.

¥ The width of the bins is usually selected to
accomenodate the loading equipment. A
width of 8 to 10 feet is normal, but the
bins could be wider.

A
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¥ The depth of large bins is not restricted,
assuming that the operator has
appropriate rechanized equipment to
manipulate the compost from front to
back. Deeper bins are more difficult to
enter and exit and take more time to work.
Secondary bins can be larges, but they
must have the same capacity as the
primary bins (see Fig. 13,

¥ Extra primary bins will provide useful
storage for litter and straw. I high
mortalities occur, these bins could be used
for composting.

¥ The celing height of the composter
should be high enough to accomumodate a
frond-end loader extended upward,

The decision to use a composting system
for poultry mortality management means that
the grower is comnitted to managing the com-
poster facility properly and seeking help as
needed. Once the composter bins have been
adequately designed, the building itself should
be considered. A few general principles apply
to the composting facility,

¥ Location and Access. The composting fa-
cility should not be located near any resi-
dence. Offensive odors are possible during

Case 4:05-cv-00329-GKF-PJC Document 2505-11 Filed in USDC ND/OK on 08/20/2009
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the composting process; and the handiing
of dead birds, manure, and litter on a daily
basis may not be aesthetically pleasing. The
site should be well drained and accessible;
farm equipment is usually needed to cany
dead birds and compost ingredients to the
composter and to remove the finished com-
post.

¥ Foundations. An Impervious, weight-
bearing foundation or floor, preferably of
concrete, should be provided under pri-
mary and secondary composting bins. Ex-
perience has shown that after frequent
loading and unloading activities, dirt or
gravel tends to become rutted and pot-
holed. A good foundation ensures afl-
weather operation, helps secure against
rodent and animal activity, and minimizes
the potential for pollutxon of surmounding
areas. :

¥ Building Materials and Design.

Pressure-treated humber or other mot-resis-
tant materials are necessary. A roofed com-
puster ensures year-round, all-weather
gperation, helps control stormwater runoff,
and preserves composting ingredients.
Adequate roof height is also needed for
clearance when using 2 frontend icader
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Page 40 of 42

3y I
Fndd EN ]
SLAB CONCRETE . i
WwWsL _ [ e st st s s T e e 1 —F
“'r—."“l“ - Y " Py a 5 -E—-‘n
[ SECONDARY | ’
Iy 1 I 2
o I | uorren svorace JUSH POST RO E .
=t X 15 4\\ ]
| 1 p st
! -
l | Ry | pmmaRy § o primaky [
.ar~+- ¥ \\ -L-—Jr
Lo Wmmwwsw e T g b
A i IR
A 1 L3
FLOOR PLAN
Fignre 1.—Typical twe-stage composter floor plan {not to scale).
2 COMPOSTING. A DISPOSAL METHOD FOR DEAD BIRDS
élGEON.OSQ‘!

BannerQ00375



Case 4:05-cv-00329-GKF-PJC  Document 2505-11 Filed in USDC ND/OK on 08/20/2009 Page 10 of 47
Case 4:05-cv-00329-GKF-SAJ  Document 1374-2 Filed in USDC ND/OK on 11/14/2007  Page 41 of 42

k]
LA rA’ﬂV/JJ/jM?L”?‘? /‘r"“';f/j"r/x}' ¢ o 2
T 1:‘;{}‘(" “:"")‘(ﬂ"‘ Y ,‘ Lol oy vTe ’_v}-<:n
i'r"‘ 1 =
A .02
Sayer -tr.:r 42
bieds . - Sk
R L ;“r\“ AL LT L AL,
- SECALTE "f"fdv "”/‘f'f"/ﬁff-r’dr'/f«.r.a
DD Sprdryat f} o e T
[ oo [ ot XiZei N ra A8 );('g‘,{., I ;}Pﬁ‘,tg‘
2T
2
ER'Y
Repoat . =3
Crickens - A
iayer ..'-Jj“" [\ ’[\ —~
Lz — G Cva)
Sraw = PSIENETS N
:“ ‘l' "‘ (AR r"‘
J"‘:!!I/?" ’}"/j~
o (e
Chitkeens
Py
Inyer
ooty Shhrmw
Manurr &
Wc “ ’ - . T - L — ~
T S . .t . . s )

Figure Z—Recommended layering for dead bird composting.

The amount of rain that is blown into the . | fable 1.—Typical recipe for composting

composter can be minimized by the addi- dead birds with Jitter, straw, and water as
tion of partial sidewalls or curtains and | ingredients,
guttering along the roof. INGREDIENTS | PARTS BY VOLUME
Dead Birds | 1.0
Composting Recipe and Method L 15

For composting poultry mortalities in a two-

. . + | Stra 05075
stage composter, 2 prescribed mixture of ingre- 2 .

dients is used called a "recipe.” The recipe calls Water 00~ 05
for dead birds, litter, straw or other carbon Wates a5 an ingredient may riot be Toa ewnch
source, and water (Table 1). Recipes for a sin~ water can result in anaczobic conditions. An altzmate

recipe uses 1 part binds with 2 to 3 pants of litter cake
{Le., litter having a high moisture content).

gle-stage composter differ slightly.

Proper layering of the recipe will ensure ]

appropriate heat {from microbiclogical activ- Leave 6 to B inches of space between the
ity) for composting the mortalities in about 14 edges of the dead bird layer and the wooden
days. To begin, place 6 to 12 inches of Ltter or wall of the composter. _'Ihzs space allows air
manure, followed by a 6-inch layer of loose ~ Movement around the pile and keeps carcasses
straw to provide aeration, followed by a layer ~ D€arer to the center of the pile, where the heat is
of dead birds. Depending on the moisture con- !;’g:f"ﬁ?; n:;;mbci‘ gg‘_‘d ;:id:’c"‘;;zp aii ‘:;:rh

. JEECH 4
tent of the manure or cake, water may or may even touching, but they must be arranged in 4

not be added. Repeat this layering process until , ;
the pile or bin is full (see Fig, 2). single layer. Spread litter or manure and straw
as evenly a5 possible.

COMPCSTING: A DISPOSAL METHOD FOR DEAD ks 3
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Use the same layering sequence (dead
birds, litter, and straw) after loading morialities
that only partially complete a layer. If dead
birds are carelessly loaded — stacked one on
another or placed against the sidewalls of the
structure — they will putrefy. Once the com-
post pile is complete, or fuil, “cap it off” with a
&-inch layer of dry litter, manure, siraw, or simi-
lar material to reduce the potential for atiract-
ing fHes and to provide a more pleasing
appearance. This same recipe ean be used for
comnposting caged layers, broilers, bharkeys,
breeders, or other types of poudtry.

Mixing, aerating, and moving the compost-
ing mass with a front-end Joader or shovel will
uniformly distribute the ingredients, add oxy-
gen to the pile, and reinvigorate the compost-
ing process. Temperatures will rise after each
mixing until most readily available organic ma-

. terial is consumed. After the pile is capped,

wait 11 to 14 days before turning the mixture.
However, if the temperature falls below 120 °F
or rises above 180 °F, the compost pile should
ba aerated or mixed immediately.

Successful composting requires a specific
range of particle sizes, mojsture content, carb-
on-to-pitrogen ratio, and temperature. The fol-
lowing general rules apply:

¥ Particle Size. Particles that are too small
will compact to such an extent that air
movement into the pile is prevented. Mate-
rial that is too large allows too much ex-
change of air, and so prevents the heat from
building up properly. A proper mixture of
size allows both air exchange and tempera-
ture buildup.

¥ Moisture Content. The ideal mpisture
content in the composting pile ranges from
40 percent to 60 percent. Too much mois-
thure can cause the pile to become saturated,
which excludes oxygen. The process then
becomes anaerpbic, a condition that results
in offensive odors and attracts flies. Runoff
from a composter that is too wet can poi-
jute the soil or water. Too little moisture re-
duces microbial activity and decreases the
rate of composting.

¥ Carben-to-Nitrogen Ratio. Carbon  and
nitrogen are vital nutrients for the growth
and reproduction of bacteria and fungi;

Document 1374-2 Filed in USDC ND/OK on 11/14/2007
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therefore, the ratio of carbon to nitrogen
{CN) influences the rate at which the com-
posting process proceeds. Conditions are
most ideal for composting when the CN
ratio is between 15:1 and 35:1.

If the C:N is too high, the process slows
down because it has insufficient nitrogen.
This imbalance can be corrected by adding
tore manuye or htter to the compost pile. If
the C:N mtio is too low, the bacteria and
fungi cannot use all of the available nitro-
gen, and the excess nitrogen will be con-
verted to ammonia, resulting in unpleasant
odors. This problem is fixed by adding
more straw or sawdust.

More recent experjence has shown, how-
ever, that composting poultry mortalities
results in a partial compost. Hence, main-
taining the exact carbon-to-nittogen ratio,
while important, is not critical. Many red-
pes now reduce or eliminate straw entirely,
substituting cake, as previously noted, or
even the composted product. In fact, 50 per-
cent of the contents in the secondary bin
can be input with a new baich of mortalities
in the prirnary bin. This practice reduces
the amount of compost that will need to be
land applied by 50 percent.

¥ Temperature. The best indicator of
proper biological activity in the composter
is temperature. Use a probe-type 36-inch
stainless steel thermometer, § to 250 °F
with a pointed Hip to monitor temperahiures
within the compost pile. Optimum termn-
perature range Is 130 to 150 °F. When the
temperatune decreases, the general problern
is that not enough oxygen is available for
the bacteriz and fungi. Oxygen can be re-
plenished by turning or aerating the pile.
Temperatures will rise as the composting

| process repeats itself.

The cydle of corposting, turning, compost-
ing can be repeated as long as there is or-
ganic material available to compost and the
proper moisture content and C:N ratio are
present. When temperatures reach the opti-
mum range for three days, harmdul micro-
organists (pathogens) and fly larvae will
be destroyed. Daily recording of the tem-
peratures in the piles is important because

1
i
!
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it will indicate whether the bacteria and cially the bulking agent, sawdust, wood chips,
fungi are working properly. or straw) will be on hand.
, When composting catastrophic mortalities
Financial Considerations in a windrow, allow at least one cubic foot of
Costs of composters depend on many factors —  bulking material per 10 pounds of expected
size, configuration (e.g., work areas, ingredi- mortality {e._g,, 1,000 birds at three pounds each
ents, and finished compost storage), and utili- would require 300 cubic feet of bulking mate-
ties. Some composting structures have been rial); and size the windrow according to need.
budlt for as little as $300; others, for as much as A window 12 feet by 6 feet high will hold ap-
$30,000. No specific plan or layeut for compos- proximately 300 pounds of mortaht_v.. ]?‘“5’
ters works best in all cases, Many different de- 1.900 birds at 3 pounds e:'ach would reguire a
signs will perform adequately, but manage- windrow 3 feet long with appropriate end
ment capabilities determine the success of the ~ COVer and the materials needed per cubic foot
composting process. Standard plans and man-  of windrow length (300 pounds of mortality)
agement informadon for pounry mcrmlity would be 400 pmmds Df. Hiter and 700 por,mds
composters are available through local USDA of sawdust or other bulking 2gent.
Natural Resources Conservation Service or Co- Nine steps are needed to build a windrow:
operative Extension Service offices. ) )
Financial aid or cost-share funding may be v select a well-drained site;
available to help pay for the design and. con- ¥ make a bed layer of wood chips 12
struction of composting’ facilities. Check with inches thick and 12 feet wide for the
your jocal conservation district, USDA Natural length of the windrow;
Respurces Conservabion Service, or Coopera- .
tive Extension Service offices to learn more M :c;c;;f-mch layer of fluffed straw as
about these programs. ‘ )
. . . ) v deposit an 8 to 10 inch layer of
Changes in -the- recipe and de.s:gn of com mortalities, but stop about a foot from
posters are an indication that this practice is the edge of the lower laver:
still in development, and further refinements ) 8 S
can be expected. In the meantime, the compos- ¥ spray the mortalities with enough
ter designs now available can be used not only water to saturate the feathers;
to deal with routine mortalities, but alse for s
catastrophic losses. Growers interested in using v deposita s'xx—mch layer of sawdust or _
. - other bulking agent to the width of :
this mortality management approach are urged o L
. the birds; and
to contact the appropriate local, state, and fed-
eral agencies for assistance. v ﬁeat steps three to six as needed. ;
' en, . ;
" - !
Cnmlpor sti Catastrophic Event ¥ starting from the bottom, caver the :
Mo es entire pile with a layer of sawdust, :
Composting large numbers of poultry mortali- two to four inches thick; and i
ties after a catastrophic event is relatively sim- i
ple and inexpensive, and should be considered ¥ add to the lengtg of tlhe windrow as
over burial for water quality protection. The more martality develops. '
process is the same as for normal mortality Lo . . ;
numbers, but without the bins. To maintain the windrow: . !
Catastrophic mortality can be composted in M E“;: 2 lo;%;smpgeﬁﬁﬁ; “;
the bedding or litter where the poultry were ure A or i s
housed if the whole population is involved and ;:t iﬁld reach 135 to 145°F within A
adequate space and time are available, or they € ‘
can be composted outside. Prior planning is ¥ as the temperature declines (afier 7 10
necessary to ensure that the materials needed 10 days} to 115 to 125°F, turn the :
to build the composting pile or windrow {espe- windrow; :
COMPOSTING: A DISPOSAL METHOD FOR DEAD RIRDS 5 ,
|
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¥ in turning the material, be sure to lift
and drop it in place (rather than
merely pushing it) to form a new
windrow;

¥ add water if the material is too dry
{does not leave your hand moist
when squeezed), or sawdust, if it is
too moist (drips more than two drops
in your hand); and

T cover any exposed carcass tissue in
the new windrow with more sawdust.
After an additonal three or four weeks the
compost can be added to manure in storage for
land application.

Because the poulty industry is so often
concentrated in a geographic region, there can
be many opportunities for recycling the by-
products of production, inclading normal and
catasttophic event monalities. Composting
normal and catastrophic poultry mortality on
the farm can save transportation fees and tip-
ping costs, veduce the potential spread of
pathogenic diseases, and prevent groundwater
poliution from burial practices.
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granted o producers, growers, and associations serving the pouliry industry to reproduce this material for
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government 1o identify and adopt prudent uses af poultry by-products thai will preserve the quality of water
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he composting process

used in two-stage com-
posting (see PMM / 4) can be adapted to fit
various poultry operations and management
styles. Mortalities are unavoidable whether the
birds — or the operation — are large or siall;
but not all growers have the same access to
mechanized equipment.

Small Bin Composting Systems
Small bin composters are two-stage composters
developed for use on farms with Hnited equip-
ment. Size of the primary bins is limited, pri-
marily by the reach of the Joader; so how many
bins there will be is determined by how many
are needed to dispose adequately of the mor-
talides. The secondary bins must be equal in ca-
pacity to the primary bins, but may be fewer irt
aumber than the primary bins and larger ~
they may be, and often are, twice the vahune of
the primary bins.

Recall the equation (in PMM / 4) for deter-
mining the size of the bins in the Jarge bin com-
poster: i

W = flock size x (rate of mortality /total number of days)
% average market weight x 23 cubic feet

The same equation can be used to size the
small bins. Growers using imited equipment
will probably want to build stailer bins. That
is, they will build as many small bins — each
about 5 x 5 x 8" as they need to reach the re-
quired vohime.

Table 1 illustrates this equation. It shows
the number of primary bins that broiler grow-
ers will need depending on the size of their
flock, the birds” weight and the volume in the
bin for flocks ranging from 20,000 to 200,000
broilers.

o MORTALITY COMPOSTERS —
SmarL Bins, MINICOMPOSTERS,
AND PAckrAGED DrALs

Minicomposiers

Growers raising fewer birds and wanting to use
only hand labor may prefer another composting
styte. The advantage of using smaller minicom-
posters is that adequate decomposition of the
birds can be completed in one cyde, 50 no sec-
ondary bins are required. These really small in-
houge composters, which can simply be pallets
tied together to make 2 three-sided cubicie or
box, do not even require fivors. These bins can
be constructed to approximate a 4’ x 4' x4" cube.
Litter from the previous flock is spread on the
floor of the cubicle, then a single layer of birds
are covered with twice that volume of Liter (a
two to one ratic). The composter should be
capped off before 2 new bin is opened for the
next flock. The compost can be land applied
when the Hve birds are marketed, This compos-
ter can be placed either within the growout fa-
cility or outside the growout facility wnder a
separate roofed building.

In-house composters can ziso be made us-
ing four screen-and-Jumber panels (about 407 x
36) to construct a single square bin {Fig. 1).
Each bin has a capacity of up to 30 pounds of
dead birds per day or a total capacity of 600
pounds. Four to six such bins will handle the
dead birds from a 20,000-bird broiler house at a
cost of about $500, Position assembled bins at a
location convenient for gathering the dead
birds and for easy sccess for unioading be-
tween flocks. .

Packaged Composters

Packaged or mamufactured composters offer
yet another way that poultry growers can im-
prove on this ancient techrique for handling
organic waste. Growers who use prefabricated
composters can collect the composted material

©
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™ | Table 1.—Number of First Stage Composter Bins Required for :
{ Broilers Using 5ft x 5ft x 8ft Bins. :
| LBS.DEAD/DAY @ TVOLUMEIN |
ONDAY 50° | 15t STAGE™ } NO. OF BING IN
RO. OF BRORLERS ' Ibs <F I 1sts146E
20,000 5 67 168 5 2
40,000 13¢ 3% i' 2 i
60000 : 20m 503 % 3 f
80,008 ' 268 670 1 4 i
100,000 . 35 838 ! " :
120,000 i 402 1005 ' 5 ¢
140,000 3 469 1173 6
160,000 ! 336 1340 7
160,000 ' 603 1,508 8
200,000 670 1,675 8
* Assumes mature weight of 4.2 1bs; flock Joss of 4% or 0.8 bird/day/1000. -
*= {Total weight loss near maturity) x (2.5 ci/fb desd wyt) = volume storage sequised,
Source: USDA Composting Facility Geide,

Prefabricated composters, which should be
used according to the manufacturer s specifica-
tions, are primarily used by broiler growers
producing up to 50 and 60 thousand birds. To
reduce compaction and oxygen depletion, the
loading rate per day should be reduced as the

g weight of the birds increase, and at maximum
= i capacity, only two layers of birds should be
D placed in the composter each day — one layer
: ifisanas e is preferred.
I ' Operating a Minicomposter

The process for composting in a single-stage, or
Figure L-~Typical in-house composter. mindcomposter, begins with layering the recipe.
The start-up materials are 200 pounds of litter,
that Yes in the bottom of the box and shovel, or one-third bale of straw {though some find that
recycle, it back into the top. The compost, in ef- straw & not nec for effective compost-
fect, is substituted for the manure or litter asad ing), and 15 gallons of water. Add the ingredi-
in the two-stage and minicomposters. Peanut  ents to the bin in the following order: & inches
hulls or other material can be added if a bulk- of loose straw, 65 pounds dry Litter, and 5 gal-
ing agert is needed to supply oxygen, and a lons of water, Repeat the layering process three
small amount of new litter can be added peri- times untl all start-up ingredients have been
odically to ensure the right catbon to nitrogen used. Check the temperature by inserting a
ratio. Recycling the compost, which can also be thermometer; when ﬂ}e material rea&;hes 140 to
done in two-stage composters, has an addi- 150 °F, the composter is ready o begin process-

tional environmental benefit: it can reduce by ~ ing dead birds,
as much as 50 percent the amount of com- Form a V-shaped 18-inch deep trough in
posted material to be land applied. the center of the bin. Add straw, dead bixds, lit-

2 MORTAUTY COMPOSTERS: SMALL BINS, MIMCOMPOSTERS, AND PACKAGED DEALS
PIGEON.0697

BannerQQ0381

-



Case 4:05-cv-00329-GKF-PJC Document 2505-11 Filed in USDC ND/OK on 08/20/2009

Case 4.05-cv-00329-GKF-SAJ

X

POULT RY MORTALITY MANAGEMENT

ter, and water and cover or cap with start-up
ingredients. Avoid placing dead birds closer
than 6 inches to the walls. Mixing and aeration
take place when the bin is prepared for the next
load of dead birds (Fig. 2). Loading rates
should not exceed 25 pounds per day per mini-
composter. Record the temperature at a depth
of 8 to 20 inches in the center of the pile daily.
Repeat this procedure until the bin is filied.
Thereafter, compost from prior operations can
be used in place of new materials to restart.

N rany bt ars i b LD g b &
§ R PR A S 3 & g b e
L e e ke

Figure X.—Loading an invhouse composicrn,

A minicomposter for outdoor use is usually
48" x 48" bin set on a 4-foot square is 2 workable
size. Place the bins on 2 concrete pad under 2
roof to protect the compost from excessive
moisture, anaerobic conditions, and pests. Out-
side composters use the same recipe and man-
agement as in-house minicomposters, but
adjustmerits can be made to suit individual
sitaatipns. The time and hand labor required to
manage an oubside composter must be care-
fuily considered before instatlation. The cost of
an outside minicomposter varies from $500 to
$1,500, depending on the materials used.

Composting Compared to Other
Disposal Practices

An emerging technology in the early 1990s,
compuosting is now a preferred method of mor-

tality management. It protects the environment
and animal and human health. and it does not
have quite the risk of air pollution that incin-
eration does. In zddition, composting can be
scaletd up or down in size, with corresponding
differences in the grower’s costs. Most com-
parisons between composting and other dis-
posal methods use the price of the two stage
composter as the base composter cost. In fact,
minicomposters can be built for a third or less
of that cost. ’

Changes in the recipe and design of com-
posters are an indication that this practice is
stiil in development, and further refinements
can be expected. Growers interested in vsing
this mortality management approach are urged
to contact the appropriate local, state, and fed-
eral agencies for assistance. Standard plans and
management information for poullry mortality
composters are available through the USDA
Natural Resources Conservation Service or Co-
operative Extension Service offices.

Low interest loans or cost-share funding
may be available in some states to help pay for
the design and construction of composting fa-
cilities. Check with your state agencies and the
USDA Congolidated Farm Service Agency to
learn more about these programs.
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Onther pages in this handbook confath more detailed information on these subjects. Permission is hereby
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further distiution, The Poultry Water Quaity Consorsium s a cooperative effort of industy and
government to identify and adopt prudent uses of poullry by-products that witl preserve the quality of water
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= NEw TAKES ON THE RENDERING
Process — REFRIGERATION,

FERMENTATION, AND ACID
PRESERVATION

endering ~- the process

f separating animal

fats, usually by cooking, to produce usable in-

gredients such as lard, protein, feed products,

or nutrients - is one of the best ways to con-

vert pouliry carcasses into other products. We

are now able to reclaim or recyde almost 100

percent of inedible raw poultry material, in-

cluding bones and feathers, through rendering
techniques.

Linti} recently, the animal protein in meat
and bone meal residues was considered a waste
of poultry processing; it was usually discarded,
though it could sometimes be used as a fertil-
tzer. Now rendering plants pick up or receive
about 91 million pounds of waste annually to
supply 85 percent of all fats and oils used in the
United States. They also export 35 percent of
the fats and oils used worldwide. Rendering
operations provide a vital link between the feed
industry ang the poultry grower; they also heip
control odor and prevent air and water polla-
tion.

Rendering has not been widely practiced,
however, as an on-farm method of pouly
mortality management, Few rendering facilities
are lorated in the produciion area and carcasses
do not remain fresh Jong enough to be deliv.
ered long distances. Further, any transportation
of the carcasses off-farm could spread avian
diseases,

The converse of these difficulties is, how-

ever, rendering’s great advantage as a manage-
ment technique, namely, it does remove

mortalities from the farm and relieve the

grower of environmentai concerns refated to
other methods of disposal. lts potential eco-
nomic benefit increases as more of the product
is successfully recycled, Spurred by such con-
siderations and concern o’ prevent further nu-
trjent losses, growers and their industry
partners are taking a second lock at the render-
ing process.

Efforts to develop appropriate manage-
mient and handling techniques to overcome ob-
stacles associated with the rontine pick up and
delivery of carcasses to the rendering plant {es~
pecially the possible threat to avian health and
the environment) have focused on long and
short-terin altematives to the immediate deliv-
ery of carcasses for processing. The earliest
management adaptations relied heavily on
daily pickups and refrigeration; emerging tech-
nologies that may be safer and more cost effec-
tive include acid preservation, grinding and
fermentation, and extrusion.

Preparing for Immediate Delivery
Raw or fresh poultry mortalities that are des-
tined for a rendering plant must be held in 2
leak-prooi, fly-proof container; and they must
be delivered to, or be picked up by, a rendering
comparty within 24 hours of death. All mortali-
ties must be held in a form that retards decom-
position until they are collected.

Refrigeration

Some producers are experimenting with a tech-
nique that combines on-farm freezing or refrig-
eration and the rendering process to determine

Page 17 of 47
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whether freezing can be an effective way for
growers to preserve the dead birds unti] they
can be rendered. Large eustom-built or ordi-
nary commercial freezer boxes are being used
to preserve dead birds until they can be picked
up and delivered to the rendering plant. Cus-
tom-built boxes or units are wsually free stand-
irig with self-contained refrigeration units
designed to provide temperatures between 10
and 20 °F

Ideally, these freezer units will have no en-
vironmental or health impacts. The smaller
ones are designed to allow the immediate re-
moval of the carcasses from the grower; the
larger cnes, to hold the birds frozen until the
box ig full or otherwise scheduled for delivery
to the plant.

Large domestic freezers will hold about 250
to 300 pounds of dead birds. Specifically de-
signed boxes can handle 1,600 to 2,000 pounds
of dead birds and are easily loaded through
various door arrangements. These units must
also be sealed apainst weather and air leakage.
Putting the birds in the freezer in a single layer
and on a daily basis helps ensure that all the
carcasses will be properly frozen. Fresh anfro-
zen carcasses are added to the top layer, Tem-
peratures are set to freeze and should be
regularly monitored {o detect malfunctioning
equipment, and overloading 5 strongly dis-
couraged as that can also inhibit the freezing
process.

The freezers vemain on farm until the end
of each growing cycle when they are emptied
into a truck for transportation to the rendering
fadllity. The refrigeration unit never leaves the
farm, only the container holding the dead birds
is removed or emptied,

Refrigeration is still an expensive option,
though most of these units will last roughly 10
years and operate on energy effident circuit
boxes with an operating cost of about $1.50 pex
day. Transfer of pathogens or harmful microor-
ganisms between farms has not been found
be a problem with this method of collection. Al-
though additional experience is needed to de-
termine the effectiveness of this option, its
proponents stress its usefulness as 4 way to re-
duce or eliminate potential poliution and tm-
prove conditions on the farm.

Fermentation

Fermentation procedures, first proposed in
1584 and not commercially tested untl 1992,
are a more demanding but safer and perhaps
more cost-effective method of preserving car-
casses until the industry is prepared to handle
their further processing and reuse. In fact, fer-
mentation safely disposes of poultry mortali-
ties by “processing” them on site. The pickled
carcasses can be stored until the end of the
growing cycle or until sufficient volume®is at-
tained for delivery to a rendering plant.

Fermertation begins in a grinder. The car-
casses are ground into small particles (each
piece measures roughly an inch) and a ferment-
able carbohydrate is added to the container.
The grinding action disperses and mixes an-
aerabic lactic acid-forming bacteria found natu-
rajly in the birds’ intestines; the carbohydrate
provides the bacteria “opportunity” to ferment
the ground mortalities; and the result is the
production of volatile fatty acids and 2 reduc-
tion of pH — fom 6.3 in the fresh tssue mate-
rial to the 4.5 pH of the carbohydrate mixture.

It is the decline In pH that effectively pre-
serves the birds’ nutrient contents. In sum: the
activity of anzerobic bacteria (Lactobacillus, sp.,
which are found naturally in poultry) converts
the carbohydrate into lactic acid and Jowers the
pH to less than 5.0, thus inactivating the patho-
genic microorganisms in the carcasses and pre-
serving the organic materials,

The first commerdal on-farm fermentation
system was designed to accomunodate daily
brotler mortalities. It consisted of a grinder and
tanks housed in a shed equipped with electric-
ity and water. The grinder was constructed to
incorporate the carbohydrate during the grind-
ing process. The carbohydrate source may be
sugar, whey, corn, or molasses, depending on
which of these materials is most available to the
grower. In the first commercial facility, corn was
added on a 20-percent weight to weight basis,

The mixture of ground com and mortalities
passes from the grinder directly into an en-
dosed tank where the fermentation process
takes place. Sugars in the corn are converted to
lactic acid; the pH level drops; and within seven
to 10 days, the lactic acid bacteria increase suffi-
ciently to preserve the carcass nutrients. The fer-
mented material can be kept in a stable state for
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several months, easily accommodating its
transport af the end of a grow-out cycle.

The equipment should be cleaned routinely.
After each use, the grinder can be flushed with
a minimal amount of water that can be rinsed
into the holding tank. The entire grinder
should be disassembled and thoroughly
cleaned each month.

The initial investment in this process is
relatively high ~ for the building, grinder and
tanks, and their installation. The first commer-
cial system cost $8,200; the value placed on the
fermented product was $.02 per pound, The net
cost of fermenting theé mortalities per pound
was estimated at $.045 per pound, or fraction-
ally less than composting ($.048) and almost
half the cost of incineration ($.089, using 1992
figures).

Mortalities are a continuous and growing
challenge for the poultry industry. The fermen-
tation process is cJearly a technology that meets
the biological end environmental critevia re-
quired for the proper disposal of on-farm mor-
talities. Growers and their comipanies must
carefully weigh these advantages against the
managerial and economic trade-offs involved
in selecting this practice.

Acid Preservation

Preserving foodstuff by acidification has been a
widespread practice in agriculture. This method
of preserving dead birds is the same as the fer-
mentation process except that propionic, phos-
phoric, or sulfuric acid is added to the pouliry
carcasses, which are kept in an airtight, plastic
container. Sulfuric acid may be preferred be-
cause it {1) retards spoilage, (2) excellently pre-
serves the carcass, and (3} is relatively low in
cost. However, safe handling and storage of the
acids on-farm are important congerns.

Carcasses can be punctured with a blunt
metal rod rather than placed through a grinder.

Document 1374-3 Fiied in USDC ND/OK on 11/14/2007

Punctured carcasses can be separated from the
acid solution without the acounulation of
studge in the holding container

Selecting a Holding Metbhod

The product resulting from add preservation
and factic acid fermentation reduces the trans-
portation costs associated with rendering by 90
percent. What is more important, however. is
that these processes eliminate the potential for
transmitting pathogenic organisms into the
rendered products or the environment.

In an expanding poultry industry, the pro-
duction of manure and mdrtalities will anly in-
crease. Producers should contact the renderers
in their area to determine which holding and
wansportation methods are acreptable, and
they must increase their search for safe, cost-ef-
fective disposal and reuse methods. Every pos-
sible safe method should be explored until each
grower determines the method most compat-
ible with his or her situation and management
abiliies, Rendering, like composting, adds
value to the end product that can help offset
mortality management costs.
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DEVELOPING ALTERNATIVE
@ MARKETS FOR POULTRY

MORTALITIES

arketing  considera-

tions are often the de-
ciding factor when egg producers and other
poultry prowers begin to design a mortality
tnanagement practice for their operadons.
Chickens, like other animal species, have deter-
mined Jife cycles, foreshoriened admittedly, for
human consumption, but ail chickens return
eventually as elements to the earth from which
they came. How we handie their “remains,” es-
pedally when large quantities are involved, is
atleast partly related to whether they can be re-
cycled, traded, or sold for additional use.

Would further processing of spent hens and
other farm mortalities yield additional prod-
ucts or value-added components of products?
Many growers, other agricuitural groups, and
market analysts believe they do.

H no markets exist, assumning for discus-
sion, that all other considerations are equal,
then traditional methods (e.g., composting and
indneration) may be the best management
practices to facilitate the decompasition proc-
ess. Such practices are, when appropriately de-
signed and operated, effective and safe,
although stringently regulated.

‘Where markets for the processed by-prod-
ucts de exist, for example, at feed mills, then
newer practices {e.g., vefrigeration, fermenta-
tion, and eventual rendering) are pethaps the
most efficient methods for disposing of spent
hens and other farm mortalities. Rendering is
costly, howevey, and usually feasible only at ca-
pacities that usually exceed the grower’s or
processor’s normmal producton cycle. Alterna-
tive technologies can provide ways for growers

als without having to send them (usually at a
negative cost) 1o distant renderers.

Fermentation and composting are discussed
elsewhere in this handbook (see fact sheets
numbered PMM/4 and 5, and PMM/6). Other
methods currenBy being developed by com-
mercial manufacturers, agricuitural research
programs, and processors include new
grinder /mixers to enhance the fermentation
process, and dry extrusion systemns.

'Feather Removal

Feathers on carcasses are a problem for render-
ers. The feathers, which constitute about 10 per-
cent of the body on a dry weight basis, are
nondigestible to nonruminant animals and di-
lute the nutrient concentration of hen poultry
meal. Feathers also absorb cooking fat, which

makes the cooked product diffcul? to handle.’

Removal of the feathers by hydrolysis, that is
by cooking the fow! at high temperatures, pres-
sure, and humidity, also degrades the quality of
the other proteins. If the spent hens could be
plucked before the rendering process, then vir-
rally any renderer could accept the product
For ing. Thus, a variety of methods are
being tried to determine whether picking the
birds can be successfully performed at the ren-.
derers.

Experiments to date suggest that carcass
feathers can be successfully picked up to 24
hours post-mortem, using a batch scalding and,
picking system. Scalding bath time and tem-
perature must be carefully monitored and cali-
brated 10 the carcass temperature to prevent
overscalding from fixing the feathers in their

=0

and their companies to deal with these materi-  follicies. It also appears that the amount of time
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a bird is taken off feed does not make the proc-
ess any more or less difficult, and the feathers
remaining on the carcass constitute about 0.3 to
0.2 percent of the total picked body mass. K.
therefore, renderers determine to install a sim-
ple, feather picking facility, they will be able o
process unlimited numbers of spent hens with-
ewut compromising their product’s guality or
their production schedules.

Another promising line of feather research
suggests that a featherdegrading bacterium
and its enzyme keratinase will soon make it
possible to convert feathers into a digestible
feed protein. If ground feathers can be con-
verted into amino acids and peptides, poultry
mortalities in general would have greater mar-
kets, since the feathers, at present detract from
the marketability of the carcass. Feathers, like
human and animal hair are made of a keratin
protein that is resistant to digestion. About one

' million tons of feathers (and another million

tors of animal and hwman haix) are prodsiced
each year. The keatinase must be purified from
the feather degrading strain of Bacillus licherd-
formis, and then used in a bioreactor. This proc-
€55 is still being tested.

A Note on Grinders

The new grinders are basicaily automated,
portable machines that can be used to grind up

. the mortalities ~ depending on the model, the

machine can be used for broilers, large poulfry
carcasses {i.e., turkeys) and even hogs. The ma-
terial is then transferred to a fermentation stor-
age tank and kept on-farm until ready for use.
The fiow rate depends in part on the size of the
mortalities, the smaller models handle approxi-
mately 75 pounds per minute; the larger ones
may have a flow rate as high as 300 pounds per
minute. The complete system has a grinder,
catalyst mixer and a material transfer pump
{see PWM/6 for 2 description of the uses and
benefits of this management practice).

Dry Extrusion

The dry extruder was developed in the 1960s to
process soybeans and grains. In this process,
friction is used to generste high temperatures
and pressure in a very short time. High tem-
peratures are reached in as few as 30 secords,
and pressure quickly builds to 40 atmospheves.

Under pressure, the cells rupture, that is, their
contents extrude {are forced out), which frees
the moisture in them. The product ¢an then be
heat-dried to a minimnum moisture of about 10
percent before the product is cooled and stored.

Thus, the birds are cooked, sterilized, and
dehydrated almost inmediately. Until recently,
the high moisture content of poultry by-prod-
ucts prevented the completion of the dehydra-
ton process without serious Joss of the
product’s nutrient value. But in the extrusion
process, the poulry byproduct can be dihuted
with comn, wheat middlings, or soybean meal.
The result is a partially dehydrated nutrient-
rich mixhare that is 50 to 60 percent poultry by-
product and 40 to 50 percent a dry ingredient of
choice. '

The products are marketable, for example,
as & feed component for layers or as a protein
supplement for broilers. Universities report
that the extruded product produces outstand-
ing results when fed to other broiler chicks, lay-
ers, and turkeys. Analyses performed on
various dry-extruded products, including
whole spent hens, turkeys, and broilers at dif-
ferent ages and treated and untreated feathers,
indicate that the nuiritional value of these
products is comparable to, or better, than
comn/soybean meal diets.

Microbiological analyses also support ex-
trusion as a safe complement 10 the rendering
process. Before and after extrusion tests indi-
cate that the high heat and pressure are suffi-
dent to dispose completely of aerobic
microorganisms even if they were present in
the birds prior to processing. In one test, avian
infectious disease agents, such as Satmonelle ty-
phimurtum, Coccidia, turkey totavirus, and oth-

ers, were added to the pouliry by-product

before extrusion. After extrusion, tests for these
organisms were negative, and the turkeys who
were fed this product likewise showed no vis-
ible signs of disease lesions and no viruses in
their intestinal tracts. -

The Feasibility of Extrusion

The process of dry extrusion begins with find-
ing a way to bring the product safely to the ex-
trusion facility where jt can be mixed with the
dry ingredient of choice. Then the mixture is
cooked in the extruder, moved to the thermal

2 DEVELOPING ALTERNATIVE MARKETS FOR POULTRY MORTALITIES
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dryer, cooled and removed to a final storage
bin. This method has been tested, developed
and implemented as a complement to render-
ing. Commercial operations exist in the United
States, Canada, Poland, and other countries.

lts feasibility depends on (1) the volume of

the by-product available for processing and its
value to the operation withoul further process-
ing, if any; and on (2) how the finished product
will be used, that is, what exact moisture con-
tert and nutritional vaiue is suitable for the
market for which you are preparing the final
product. Answers to these gquestions make it
possible to determine which dry ingredient
" should be added to the poultry byproduct and
whether the cost of production can be justified.
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Hens produce fewer eggs
as they age and at

times the eggs may not be marketable. The
producer can temnporarily reverse this decline

- or recover production for six or eight months

through an induced molt. By the time hens are
two years cold, and veterans of two or three
production cycles, they will have to be re-
placed. The productive life of as many as 130
million hens must be terminated each year in
the United States. On & per farm basis, the fig-
ure may run fom 50,000 to 123,000 hens
{which is about 375000 pounds}; or it conid
potentially run tc about three million hens in 2
large complex.

In former times, these surplus o spent hens
were marketed to poullry processing plants for
a few cents a pound. After all, such hens can be
canred or cooked. If cooked and deboned, the
broth can be used for soups; the meat, for sal-
ads, soups, and chicken pot pies. Now, how-
ever, the increasing size and concentration of
the egg industry, changes in breeding patterns
({to make both egg and meat production more
efficient), and the increased availability of
broiler breeder hens and broilers have reduced
the market for spent hens.

Leghom hens now have smailer bodies and
less muscle Hssue; and their bones are often
brittle. Broiler breeder hens, on the other hand,
are bred to grow rapidly and produce a large
amount of meat, and they have minimal bone
particle problems. Consequently, food proces-
sors find i less economical to buy the spent
Leghoms, preferring the more tender broiler
breeder hens with their higher meat tissue to
bone ratio.

i HuMANE METHODS FOR
— / DEALING WITH SPENT HENS

Difficulties in Rendering

As fewer local processors want spent Leghom
hens, alternative markets or other managerment
strategies must be used. Properly processed
spent hen carcasses can be a valuable ingredi-
ent in animal feed mixtures for ruminants,
ponliry, mink farms, aguaculiure, and pets.
Getting the birds to renderers for eventual use
in the feed milling industry is an attractive op~
tion but several obstacles remain to be worked
sut. For example, egg production units are far
more scattered than broiler units. The render-
ing industry, on the other hand, is geographi-
cally distant from most egg producers. Only
three plants in the United States are equipped
to take the whole bird — feathers and sl

In addition, lengthy transportation to the
renderers is costly and involves at least a de-
gree of biological risk. The replacement of
spent hens is seasonal and the processed yield
per bird is small. It is difficult to convince ren-
derers, who may be thinking about & commit-
ment to this source, that the supply of spent
hens will justify their investment in faciliies
and product development. Egg producers
faced with this new problem have resisted
binding contracts. Many egg producers like to
sell to traditional processors whenever they
can, while depending on renderers only when
conditions compel them to do so.

Finally, renderers expect the birds to be de-
livered ready for processing — that is, dead on
arrival. Therefore, even if rendering is the most
attractive disposal opton, all things consid-
ered, the egg producer is still the one responsi-
ble for humane death and preservation of the
carcass. If spent hens are to be disposed of on
the farm, they must stll be removed from the

| POULTRY MORTALITY MANAGEMENT
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Figure 1.~Interior view of a modified atmosphere killing cart.

house and humanely killed. Then we must con-
sider mortality management and whether the
birds should be buried, incinerated, com-
posted, rendered, frozen or fenmented,

Humane On-farm Killing

Depopulating an entire layer house will be
emotionally and physically taxing. Like all
management practices, where and how it will
take place must be properly planned. Planning
criteria include concern for the animals” wel
fare, biological security, the environment, and
the ability to perform the task effidently and
cost-effectively. The physical and emotional ef-
fect on farm personnel should also be consid-
ered. Guidance, standards, and regulations are
available through local or state veterinary
health and agriculture agencies. The American
Veterinary Medical Assodation has specified
cervical delocation as one way that spent hens

tniay be humanely killed, However, recent stud-
ies in Britain indirate that this method may not
induce immediate unconsciousness.

The method used in many commercial
poultry processing plants may also be adapted
for on-farm use. In this procedure, an electrical
stunner is used in combmation with a compact
shackhing line. An arm of the line near the end
acts as a tipoff, automatically dropping the
birds into a truck for removal from the farm.
Alternatively, the birds could be delivered to a
second on-farm station for scalding and de-
feathering the carcasses. Some drawbacks ap-
ply to this method, however. Care must be
taken to enswre that each bird s properly
stunned. Workers must be protected from dust
and pathogens, depending on where the equip-
ment is Jocated; and the market for the spent
hens must be strong enough to justify the n-
vestment in equipment, facilities, and rraining.

HUMANE METHODS FOR DEAUNG WITH SPENT HENS
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A third method of euthanizing the hens,
which is being studied at the University of
Geotgia, is to modify or dilute their air supply
with carbon dioxide {COp) . nitrogen, or argon
gas. These gases displace air in a container and
the birds die of anoxia. Of the three gases,

 {CO») is preferred for this “modified atmos-

phere killing” (MAK) because it induces anoxia
and respivatory arrest at higher levels of resid-
ual oxygen. Therefore, Jess extreme dilutions
are effective. Carbon dioxide also anesthetizes
the birds, making them less sensitive to pain. In
on-farm trials of this technique, the induction
of COz rendered the chickens unconscious
within 20 to 30 seconds and death followed
within two minutes, The gas was effective at
levels of 45 percent or more,

Using an MAK Unit

Producers can gain several advantages by us-
ing modified atmosphere killing to dispose of
spent hens (Figure 1).

¥ The hens” death is guaranteed
without undue suffering:

v The method is technologically simple,
requiring minimal raining:

¥ The equipment, a supply of COz and
a contajner, is easy to operate; and

v C(is relatively inexpensive.

The unit must be carefully monitored to en-
sure that the ratic of COz to air is suffident to
anesthetize the birds and shut down respira-
tion, In the eerliest trials, some of the birds in
the unit were smothered, Others died as ex-
pected from anoxia, but extremely high levels
of COz were needed o effect this result; and
some birds on the top layers (the last to be
loaded) tould not be dispatched by any
amount of the gas, and had to be killed by cer-
vical dislocation. Subsequent trials incorpo-
rated a number of improvements to prevent
this outcome.

Reduced labor costs and ease of operation
are important, but the premiumn that producers
put on being able to quickly, efficdently, and hu-
manely euthanize these hens is reflected in all
management options.
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OTHER ENVIRONMENTAL.
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> §yTE SELECTION FOR THE

@ PouLTrRY HOMESTEAD

he design and place-

ment of poultry facilities
— ard farmstead planning in general — are
important elements in the subsequent opera-
tion and maintenance of an animal waste man-
agement system and the overall profitability of
the poultry enterprise. The aesthetic value of
the land and its atiractiveness as & place to live
are primary considerations; 5o, too, is knowing
how t0 use the site wisely to contyol pdor and
dugt and to protect the movement and quality
of water (drainage and supply). Site selection is
also an appropriate beginning for establishing
a good neighbor policy. Activities during fadli-
ties construction may be subject to NPDES
stormwater permitting if the tota] disturbed
area on the farm exceeds 5 acres. Contact state
agencies for specific requirements.

Housekeeping and Appearance
Properly located and well-maintained facilities
will have minimal problems with odor, rats,
fiies, beetles, and mice. Placing the poultry
house converdenily near the farm residence is
useful; but the residence should remain attrac-
tive. The poultry house should be shielded (not
visible) from the road, espedally if it is near the
setback distance to the property line; and grass
and weeds should be controlled.

Carefully mowed grass and well-kept
lawns will reduce reflected heat in the sumumer,
and contribute to the site’s attractiveness. Un-
mowed grass will harbor insects, rats, mice,
and other vectors that increase flock losses. The
area . immediately surrounding the poultry
house (50 feet at least) showld be dosely
mowed. Low bushes and trees planted too near
the poultry house will also harbor pests, and
reswrict air movemnent; if small trees remain in

the area, the low-growing limbs should be
pruned.

Building & vegetative windbreak or fence,
on the other hand, will not only help the opera-
tion’s appearance, it will also reduce dust and
odors that might create a nuisance, or the per-

. ception of a nuisance, among your neighbors. If

the house is sited within an adequate wind-
shed, many potential air quality problems can
be avoided with littie ont no adverse effect on
neighbors and the cormmunity (see Fig. 1).

1SSUES. .

Prvidey Wind
Lt Sy
yd 4"‘"‘
":- ~Lomomr
Farm.
Rsitence

Figure 1.-Siting of a typical broiler operation. .

Rainfall and Drainage

As few farmsteads are located on jevel gmund,
water drainage (both surface and subsurface) is
an important consideration. Even a site on rela-
tvely hxgh ground with adequate drainage,
though it is less vuinerable to flooding, road
wasch puts, wet litter, and disease, may require
supplemental measures to handle heavy rain-
falls. Good drainage coupled with an appropri-
ate use of gutters and grading around the
outside of buildings will direct runoff away
from the production facility and family home.

Water drainage helps ensure access to the
facility at all times on all-weather roads. It also
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helps secure a safe drinking water supply. Us-
ing grassed outlet areas and buffer strips tan
help prevent runoff {and espedally runoff that
may have picked up waste materials from the
houses, storage facilities, roads, or feed bins).

Subsurface drainage, including the natural
fiow of groundwater and agriculhural drainage
tiles, must be protected during construction
and in all subsequent operations o prevent ex~
cessive nuirients or other possible contami-
nants frem entering groundwater. Dry litter
storage areas exposed to the weather should be
covered and have an additional barrier, such as
a plastic tarp, between the ground and the Hrter
pad or gravel If storage structures are used,
they should be built on a concrete base,

Within the house itself, the removal of cake

‘and wet litter should be part of production; wa-

terers should be inspected for leaks;and other
messures for mimimizing moisture, such as
stirring, air drying, and ventilation, should be
part of standard operating procedures. Foun-
dation drains or footing drains can also be
added to remove any subsurface water that
right otherwise enter the house.

Maintenance Issues

Proper maintenance within the house is obvi-
ously important to lessen disease; reduce mor-
tality, and help ensure production effidency’
Maintaining the exterior of the house is impor-
tant to keeping up appearances. However, the
exterior alse contributes to malntaining health-
ful conditions in the interior of the house. Dam-
age to siding, curtains, and roof can affect the
ternperature and humidity in the house, or al-
low for pest access. Feod bins and equipinent
shouid be similarly checked and maintained in
superior condition.

Litter Storage Sites

Litter storage sheds, stacks, or windrows
should be convenient to the poultry house, but
distant enough to reduce disease transmissions
between flocks or houses, A distance of 100 feet
is reasonable. Storage structures are usually 40
feet wide with a 14-to-16-fout clearance. The
length varies depending on the amount of litter
to be stored. Many storage sheds are three-
sided -— a rectangle with one end epen. The in-
terior wall should be stong enough to
withstand the weight of piled litter and the
force of front-end loaders.

Litter stotkpiles or windrows should be
properly prepared before litter is laid down. If
the storage time exceeds one month, & pad
must be available, and the stack or windrow
should be covered to reduce flies and odor
problems. Litter stored on the bare earth must
be completely removed to avoid creating an
area in which high salinity and nitrate-nitrogen
can become a potential source of groundwater
confamination. _

Similar protective measures apply to the
collection and disposal of poultry mortalities.
Some traditional practices, especially open bur-
ial pits are no longer feasible and, in some
places, are Dlegal. Alternative methods, such as
incineration, compaosting, rendering, acid pres-
ervation, and fermentation mn be used, but
each of these requires appropriate sbruchures
and /or equipment.

The composting structure can be conven-
iently attached to the litter storage facility; the
incinerator is more likely to be located in a
separate, outdoor area. Refer to the appropriate
fact sheets on litter storage and poultry mortal-
ity management for additional material on
these topics. ' )

Using Farm*A*Syst Tools to Make
Improvements

Farmers who need practical help to identify
which of their practices or spuctures may be a
direct risk to the environment or who wish to
gain access to new techniques for preventing
poltution can participate in Farm*A’Syst, a vol-
untary program supported by the Cooperative
State Research, Extension, and Education Serv-
ice, the Natural Resources Conservation Service,
and the U5, Envirorunental Protection Agency.

Farm*A*Syst was spedifically designed to
help rural residents become knowledgeable
about water pollution risks and to help them
develop an action plan o correct potential
problems. It is also a useful tool for site selec-
tion and general farmstead planning. Its mate-
rials include assessments of water well design
and location, nufrient contamination, septic
systems, pesticide and petroleumn storage,
household and farmstead hazardous waste and
waste disposal, and other points of intersection
between the facility and the environment,

SITE SELECTION FOR THE POULTRY HOMESTEAD
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able farmnstead shows the commanity that be-

e Conclusion
Proper siting and design of a poultry facility is ing neighborly is not a defensive measure, buta
pmportant to the economy and success of the  nhanwral part of doing business.
whele operation. Tt prevents problems before
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they arise, thus saving the grower money, tme
and worry, and best of all, it protects the envi-
roruntent and community from serivus prob-
lems or distressing nuisances.

Poultry farms that are properly designed
and maintained reduce the chance of com-
plaints, protect farm workers, and build har-
meny in the community. Such farms assure
citizens concerned with animal welfare that the
poultry grower alse cares encugh for animals
to give them a clean and comfortable environ-
ment. The grower who maintains an approach-
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for everyone,
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OTHER ENVIRONMENTAL ISSUES e

v, USING REGULATIONS AS
% MANAGEMENT PRINCIPLES

=

ucressful farmers have

always been concerned
about soil and water quality. Today more than
ever, achieving this goal requires not only com-
mitinent but hard work.

It may be true that farmers, growers, and
other producers would not usually call govern-
ment regulations "helpful” However, the fed-
eral, state, and local regulations that apply to
poultry and other hvestock operations contain
useful guidance for siting the facility and man-
aging it properly.

Regulations can include zoning rules, re-
quirements for consiruction permits, site in-
spections by certified engineers, and filing for
public notice and approval before beginning or
modifying Bvestoek facilities, particularly for
large units.

The US. Environumental Protection Agency
defines a roncentrated animal feeding operation
(CAF(O) as an operation that has more than
1,000 animal units {one animal is a 1,000 pound
beef: and as applied to poultry, it is 100,000
broflers ¢r laying hens, if there is a continuous
overflow watering system; 55000 turkeys;
30,000 i2ying hens or broilers, if a Hiquid manure
system is used; or 5,000 ducks). Increasingly,
however, states and counties are adding a vari-
ety of size and class distinctions to their regula-
tions, based on Jocal perceptions about the
facility’s potertially harmiul effects on the envi-
ronment.

Other regulations usually deemed “limit-
ing,” apply to the site once operating permits
have been granted. These regulations may in-
dude

¥ restrictions on mamure applications,
¥ separation and setback distances,
¥ recordkeeping,

¥ operating procedures for dry and
liqnid waste management facilities,
and

v agreements establishing the
conditions for transferring or
decormumissioning the facility.

But are these rules only limitations? Most
envisonmental regulations are a response to the
public’s demand for clean water and its fear
that growers are not sufficiently concerned
about the risks inherent in Bvestock concentra-
tions. Growers are not unaware of these risks,
but they also know that if their sites are prop-
erly managed, the risks are far less than per-
ceived. Looked at proactively, zoning and
permit regulations can help growers break
down the public’s misconceptions and fear of
modern atdmal agriculture.

Zordng can establish the right of poultry fa-
cilities to exist without resorting to public hear-
ings for special use permits. Zoning also helps
control urban sprawl; that is, it reduces the sud-
den appearance of highway businesses that
often complain about farms that were estab-
lished long before the highway was developed.

Separation and setback distances may also
be bemeficial They ensure a large land area for
manure utiization and management, this help-
ing with fly and odor problems and contribut-
ing to the farm’s ultimate sustainability. Deep
setbacks, however, encourage livestock concen-
tration. Once a site is found that meets setback
requirernents, the incentive is to put as many
animals as possible on that piece of property.

it &5 a given that as livestock facilities grow
in size and concentration, so does the size of the
waste stream and the number of environmental
regulations. Growers will get the full berefit of
the regulations’ protections by participating in
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the rulermaking and by perceiving compliance,
oot as interference but as an opportunity to
dernonstrate their managerent skills {0 the com-
munity as well as to the regulating agencies.

Thus, for exampie, growers required to have
a written manure management plan can use the
plarning process 1o get more control over when
and how they manage this product — and the
more control they have, the more likely they are
to use manure as an asset rather than a lability
They will, in all likelihood, review conditions in
the houses that may be affecting the guality of
the manure, making storage difficult, and lead-
ing to complaints about odors and flies — and
evan, perhaps, to bad feelings about massive
land applications. Once satisfactory storage ai-
rangements have been made, land applications
can be responsibly and timely planned to
achieve cTop nutrient requirements.

' Using the Market to Replace

Regulations

Environmental regulations, their benefits not-
withstanding, also have some unintended con-
sequences, For example, statutes based on
approved practices limit the growers’ incentive
to innovate. The cost associated with compli-
ance {and the criminalizing of environmental
neglect) actually leads lo larger faclities as
growers attempt to bring down their per unit
costs, Even more important from this stand-
point, however, is the very foundation of envi-
ronmental laws: the "no discharge” rule.

Environmental law evolves from waste
treatment theory that seeks to limit inputs. An
alternative approach based on output stand-
ards would develop the waste as useful prod-
ucts and allow its movement ont of the
production area. The marketed “co-products”
of the poultry operation would then be avail-
able for application or other use as needed.

The traditiona} uses of manure as fertilizer,
feed, and energy point to the markets as a sup-
plement, if not a substitution, for environ-
mental regulation. As alternative waste
management practices develop, growers who
know the market can develop these traditional
and new uses of manire, and deliver their
“products” to the market biologically secure
and envirorenentally safe. Recent law in Jowa
and some other states, permilts manure applica-
tion laws to be relaxed if the growers’ manure

management plan can show that the excess has
been sold and is being used respornsibly. Such
provisions are an indication of where manage-
ment and regulations may be heading for the
fumrre.

At their best, regulations are a reminder
that ail of us must work to prevent the unin-
tended consequences of our activities (i.e.,, non-
point source pollution) from impairing the
earth’s resources or pulling ardmal and public
health at risk.

Definition of Farming Is
Important ‘

It is essential that growers participate in re-
gional and state legislative, civic, and ad hoc
environmental groups. It can remind those who
make regulations that “feeding, breeding, and
managing livestock, including to a variable ex-
tent the preparation of these products for hu-
man use,” is part of the enterprise that
Webster s dictionary identifies as farming.

Although commercial and industrial facili-
ties face stricter restraints, such enterprises are
usually larger and can often pass the cost of
pollution prevention on to third-party custom-
ers or end users. This privilege is denied the
farmer. Spotty regulations will play havoc in
the market place. When compiiance with regu-
lations becomes costly in some localities, farm-
ers are forced out of business because they
cannot afford the extra expense that their com-
petitors in Jess regulated areas do not incur.

Again, it is essential that growers partic-
pate as environmental regulations are being
promulgated.
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oo AIR QUALITY AND ITS

he Clean Adr Act of 1955

established specific Na-
tonal Ambient Air Quality Standards
(NAAQS) for six compounds: carbon monox-
ide, ozone, particulate matter, sulfur dioxide,
nitrogen oxides and hydrocarbons. Subsequent
reauthprization and amendments (especially in
1970) provided for uniform alr quality stand-
ards and control of ernissions from existing fa-
cilities. That is, the regional U 5. Environumental
Protection Agency offices or individual state
regulatory agencies must monitor air quality,
and design and implement plans to improve air
quality to NAAQE-Jevels,

The Clean Air Act Amendment of 1990
(Pub. Law 101-549) also included several provi-
sions of concern to producers of agricultural
products. The most immediate of these con-

. cerns are the contribution of manure decompo-
sition o ammonia emissions and the impact of
manure handling on fugitive dust.

Particulate Matter

Particles of solid or liquid material suspended
in air can cause eye and throat irritation and
hamper visibility. To date, the air quality stand-
ard for particulate matter (PM) concerns com-
pounds above 10 micrometers (p) in aero-
dynamic diameter or PMio. Regulation is pend-
ing, however, 1o set the standard at PMas. This
new rule, originatly drafted to take effect in the
summer of 1997, received widespread criticism
and 'was not enacted. If or when it is enacted,
ammoniusmn ritrate — which is ¢reated by pho-
tochemical reaction between ammonia and ni-
toic acid — will become a larger part of the total
problem since the resulting particles are larger
than 2.5p.

Reducing the formation of pardculate mat-
ter benefits air quality — and everyone benefits

MANAGEMENT

from cleaner eir. So even without regulations,
growers will likely do whatever they can 10 re-
duce ammonia emissions, that is, to reduce the
moisture content of litter. Indeed, they have —
sometimes for other reasons — aiready
adopted managemnent practices that will help
achieve this goal, such as maintaining waterers
in good condition, applying alum treatments to
litter (ie., bedding materials), and composting
litter and mortalities.

Technological controls, such as installing
equipment to scrub ammonia before the air is
vented from buildings, may be more costly
than the problem warrants. Some technological
controls may be helpful; however, care should
be taken 1o ensure that a technology devised to
control a specific problem, such as the genera-
tion of methane gas, is not expected to remedy
other problems. For example, covered lagoons
will not do much to soive the fugitive dust
problem.

It is important for growers to be aware of
regulatory concerns and evajuate their manage-
ment practices and prospective txchnologies
holistically. The best practices are effective, eco-
nomical, and do no harm to the environment.

Gaseous Emissions

Goals of the 1990 Clean Air Act include reduc-
ing emissions to the air that cause acid rain and
protecting stratospheric ozone. Thus, ammonia
(NHz) volatilization from animal and other ag-
ricultural operations is subject to increased
scrutny.

A variety of gases are generated during the
decomposition of poultry wastes. Under aero-
bic conditions, carbon dioxide (COP is the
principal gas produced; under anaerobic condi-
fions, the primary gases are methane (CHs) and

I
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(COY) . About 60 to 70 percent of the gas gener-
ated in an anaercbic lagoon or pit is methane
and about 30 percent is (CO2 . Trace amounts
of more than 75 other volatile compounds have
been identified from degrading animal waste,
including mercaptans {the odor gencrated by
skunks and the smell introduced in natural gas
ere in the mercaptan family}, aromatics, sul-
Bdes, varicus esters, carbonyls, and amines.

Methane, Carbon Dioxide,
Ammonia, and Bydrogen Sulfide
The gases of most interest and concern in poul-
try waste management are methane, carbon di-
oxide, ammonia, and hydrogen suifide. The
following paragraphs sumunarize the most sig-
nificant characteristics of these gases.

¥ Methane. Methane gas forms during
the breakdown of animal wastes, i the de-
composition process is anaerobic. Becanse
methane is quite explosive, extretne care is
required when attempting 1o generate and
capture this gas for on-farm use.

Further, methane emissions from “rice and
livestock production” and from “all forms
of waste management . . . incduding stor-
age, treatment, and dispusal” are specfi-
cally mentioned as a concem in the 1990
Clean Air Act. Methang accounts for about
1B percent of the greenhouse gases that con-
tribute to ozone depletion.

¥ Carbon Dioxide. Carbon dioxide can be
an asphyxiant when it displaces normal air
in a confined facility. Because COy is heav-
ier than air, it remains in a tank or other
well-sealed structure, gradually displacding
the lighter gases. With high-density hous-
ing, gas and particulate levels may in-
crease, and control becomes more difficult,

Carbon dioxide can increase substantially
inside the poultry house, dependintg on the
number of birds producing it. Continued
monitoring of temperatire, air removal
rate, and manure moisture content is re-
quired to maintain proper carbon dioxide
concentrations.

¥ Nitrous Oxide and Ammonia. Ammo-
nia is primarily an irrtant and has been
known to create health problems in animal

confinement buildings, Ibritation of the
eyes and respiratory tract are common
problems from prolonged exposure te this
gas. It is also associated with soil acidifica-
Hon processes.

Ammonia concentration in broiler houses
has increzsed in the past few years. The pri-
mary reason is that ventilation rates are re-
duced to conserve heat in the winter
months. Research also shows that dust par-
ticles serve as an ammonia bansport
mechanistn, so venting to the outside may
lead to odors near the house and coniribute
to overly dry litter inside the house.

Ammonia concentration increases with in-
creasing pH, lemperature, and Litter mois-
ture content, It i5 desirable to maintain litter
moisture in 2 production house below 30
percent for amumonia control. Studies indi-
cate that ammonia increases bird suscepti-
bility to Newcastle disease and decreases
feed intake and egg production.

Nitrous oxide s produced during the
breakdown of nitrogen fertitizers in soil,
animal wastes, and nitrate-contaminated
groundwater, although its major source is
the bumning of foss# fuels. Nitrous oxade ac-
counts for about & percent of the green-
house gases related to human acgvity.

¥ Hydrogen Suifide. Hydrogen sulfide is
deadly. Humans and farm animals have
been killed by this gas after falling into or
entering 2 storage tank or building in
which a storage lank was being agitated.
Although only small amounts of hydrogen
sulfide are produced as compared to other
major gases, this gas is heavier than air and
becomes more concentrated over tme.

Hydrogen sulfide has the distinct odor of

rotten eggs. Hydrogen suifide deadens the

olfactory nerves (the sense of smell); there-
fore, even if the smell of rotten eggs ap-
pears to have disappeared, an area may still
be contaminated with this highly poison-
ous gas. Forced-afr venilation or an ex-
haust system helps prevent gas poisoning.
Otherwise, evacnate the area until the gas
can be removed,

Methods used to capture and ireat these
gas emissions will have the additional ad-

2 AUTDUALITY AND ITS MANAGEMENT
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vantage of reducing odor. They indude the
use of covered storage pits or lagoons, soil
adsorption beds and filter fields, and ap-
plying litter with seil incorporation. Tech-
nological controls are possibie, for example,
installing packed bed scrubbers in the poul-
try house or composting area (or wherever
the manure is processed. Newer methods
indude burning the manure teo produce en-
ergy, which ls discussed in AT/2.

Issues Not Directly Related to Air
Quality

Nuisance issues, oder, flies, dust, and noise are
generally regulated at the state or local level.
They can be, but are not usually related to air
quality standards, even though many dtizen
compiaints and civil suits brought against live-
stock and poultry operatoss may reference such
standards. These problems are more often ye-
lated to improper or mismanaged burial pits,
emissions from incinerators, and land applica-
tions of poulry waste. They are intensified by
increasing urbanization, unanticipated adverse
weather conditions, and specific, often sea-
sonal, acHvities in the production ¢ycle. Other
Fact sheets in this handbook deal with these po~
tential problems. ’

Where to Go for Help

Information on achieving air quality standards
and managing alr quality problems refated 10
poultry production facilities is available from
the UJ.S. Department of Agriculture, US. Envi-
rormmental Protection Agency, and the US. De-
partmnent of Energy. Poultry associations and
state water quality agencies can also help.
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" CONTROLLING ODORS —

MuLTIPLE PURPOSE

MANAGEMENT

Untii the 1958s, many
small poultry farms

were in rural areas and procuced fresh meat for
¢ity dwellers. The owners were backyard pro-
ducers or family farmers (like your parents or
grandparents) who raised chickens for their
neighbors to bake or fry on Sunday. But the de-
mand for chickens and eggs grew rapidly, and
an assembly line model of continuous poultry
production and processing raised the stakes.

Now breeder and hatchery operators, feed
milis and chicken processing plants are “infe-
grated” — owned by a single company — and
the backyard farmer has retired. The farmer
now contracts with the integrator to grow thou-
sands of chickens under controlled conditions.

No sooner were these changes underway
when a second trend developed: the migration
of many nonfarming residents to settle in rural
areas. The collision of these trends in the same
watershed — that is, the concentrated animal
feeding operations of today’s farms and a bur-
geoning rural population — can lead to mutual
misunderstandings. The community often feels
that growers are making their lives unnecessar-
ily pungent; and growers, many of whom have
been there longer than the town, feel much ma-
Ligned. Both sides have valid concerns.

A Confusion of Complaints

Concentrated animal feeding operations, as
many Bvestock farms are called, have comme un-
der considerable scrutiny, One reason for the
attention is concern for the animals’ welfare. In
fact, chickens and turkeys maintained in a well-
managed poultry house can be as comfortable
as those raised outdoors, and may be freer of

disease, Veterinary doctors, university faculty,
and growers are not likely to abandon their re-
sponsibility or respect for the ardmals, simply
because they have moved them indoors,

Birds must be kept comfortable, and the
wise grower does not forget the birds them-
selves, who by their behavior speak eloguently
of their condition: they huddle when coid, pant
and flap their wings when het; and rigrate to
better areas if the problem is localized. The
grower who cares about the birds will be a fre-
quent visitor int the poultry house, coming and
going at odd hours to monitor conditions (such
growers will not, however, dishurb the birds
when it is very hot).

The condition of the litter is another indice-
tor of bird comfort — as are temperature, hu-
midity, air flow patterns and speed, ventilation
cydies, and gaseous air contaminants. Many of
these indoor indicators require engingering
systems and mechanical monitoring. For exan-
ple, growers may want to use a negative pres-
sure system lo bring outside air into the
poultry house. The goal is to maintain the right
static pressure and adjust the air inlets so that
fresh air comes in high, shoots to the middle of
the house, and stays high as it moves toward
the center aisle. If it is properly mixed with the
in-house air before it flows over the birds, it
will help control odor and prevent cold air
from flowing directly over the birds. '

Human health and the environment are
likewise of great concern to growers. Concen-
trated animal feeding operations can generate
as much or more waste as an srban population,
and agricultural runoff does not, like some
other wastewater discharges, pass through a
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treatment plant. Environmentally sound ani-
mal waste management is, then, an urgent, but
by no means impossible, priority. Growers who
use best management practices o ensure
proper waste management — from collection
. and storage to comnposting to land applications
and value-added processing (e.g., to sell as a
feed ingredient, fertilizer, or soil amendrnent)
- will not be polluters and their facilities will
not produce intolerable odors.

Tackling Odor Head on

The basic complaint asseciated with concen-
trated animal feeding operations is odor. Even
though odor is generally more frritating than
dangerous, it often evokes outrage from neigh-
bors. Many growers, who may previously have
ranked odor among the least pressing of their
problems, are now encouraged to make it a pri-
ority. Odor, like flies, is nbiquitous and undikely
to be totally eliminated. But it can be control-
led. Wherever strong odor is a problem, the
most recent tendency is to treat it as a pollutant
and quite possibly to find the grower in non-
compliance with regulations.

Odor may be endemic to feed lots, houses,
litter storage facilities, lzagoons, and land appli-
caions, but its strength, or nuisance quotent,
depends on site-specific conditions and man-
agement procedures, such as location, sanita-
tion practices, season, climate, time of day, and
wind direction and speed. Having an appropri-
ate poultry waste management system is essen-
tial, and the most useful odor prevention
wmeasures are therefore found throughout the
factsheets included in this handbook,

Litter is a naturally occurring biodegrad-
able waste, Ammonia and other nitrogen com-
pounds and some gases generated in the
decomposition process are the primary sources
of the offending odor. If the decomposition
process occurs in the presence of sufficient oxy-
gen, few odors are produced, However, anaero-
bic decomposition produces many odorous and
some dangerous gases. At least 75 edorous
compounds can be produced in the decomposi-
tion process, including, for example, volatile or-
ganic ackls, aldehydes, ketones, amines,
sulfides, thiols, indoles, and phenols. For this
reason, it is good management to store litter in
a covered, dry stack facility, and to follow

spreading by a method of incorporating the lit-
ter into the soil. Properly applied litter in-
creases plant growth and contributes to natural
nutrient recycling (see PWQ/3} with no envi-
ronmental damage and littte odor

How Odor Affects Us ‘

The physiolegical sense of smell, which is per-
haps never a5 keen as sight or hearing, can vary
as much as a thousandfold from person to per-
son, and can be affected by age. Thus, for exam-
ple, children under age 5 seem te like all smeils;
children over 5 do not; though one’s sense of
smel} decreases with age. At age 20, people
have 80 percent of their physiological sense of
smell; at age 80, about 28 percent. Other things
that make a difference in one’s sense of smell
are smoking habits, allergies, and head colds.

Behavioral responses to odor aré equally
diverse. Some individuals can be genuinely un-
aware of odors that are a nuisance to others. In
additdon, ammonia and hydrogen sulfide
should be monttored since both suppress the
sense of smetl. Odor fatigue makes it impossi-
ble to smell certain odors, while simple adapta-
tion also accustoms one to certain smells.
However, studies to determine the effects of
odor on people living near confinement fadli-
Hes or on farms where litter is managed show
that olfactory receptors renew themselves
every 30 days; that frequency and duration are
weather related, and that oders can definitely
affect people’s moods and nervous systems and
cause depression and nausea.

Within these limits, it is possible for indi-
viduals to sense the presence or absence of an
odor — even when they cannot quantify its five
basic propesties: intensity, degree of offensive-
ness, character, frequency, and duration. The
more accustomed we are to odors; the higher
the threshold must be before we detect them,

Updating Standard Practices

As good management is the key to controliing
odor, so keeping up with new developments is
important for all managers, New developments
are part technological breakthroughs and part
trial and error; and many of them have been
discovered by farmers solving reai life prob-
lems. Consider, for example. the growers’ con-
cern for the birds’ welfare and for controlling

CONTRULLING ODORS: MULFIPLE PURPOSE MARAGEMENT
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odor. Choices that the grower makes before and handle litter & a dry state as muoch as pos-

during production, for example, about which sible, and remove all mortalities and bro-

bedding material to use and what diet to feed ken eggs, and spilled feed immediately.

g:: bl;?jérwa]y C:;ta? some of the trade-offs ¥ Alter the unpleasant simells by chemical or
& s fookng for microbiological treatment. That is, use a
Some growers report that they have gotten collection and storage treatment that can

good results — betier flock health and less odor include drying the Litter, composting, an-
— by using recycled paper, leaves or other aercbic digestion, and disinfection.
green mamge as an alternative to straw bed- o .
ding material. Others have found that the addi- v Contain the odors; prevent their escape
tion of phytase to the birds’ diets helps reduce into the atmosphere Dy regular “wash-
both ammonia volatilization and odor since the downs for layer operations to mimimize
more efficiently the chickens use phosphorus, dust and feathers, and by using well-main-
the less they have to excrete. And, as the long- tained waterers, good ventilation equip-
term effect of this choice may well be that less me‘,‘t' and bedding materials that repel
phosphorus is available for land applications, moisture.

the grower who uses phytase obtains a three- * Disperse and dilute odors once they do es-

way trade: less nuisance odor less environ- cape into the atmosphere. For example,

mental damage, and better bird performance. consider the wind direcion and other

Other management choices for laying op- weather condidons before applying litter,
erations that re%euce odor, conb—ibutzuzg tﬁe and plant or take advantage of natural
flock’s performance, and protect the environ- “"“d?’r,eak.sf npanan Eora‘@st:? o bu.ff?rs,
ment inciude flushing the houses with clean and injection or other soil incorporation
water, keeping the waterers in good condition, “m‘f‘ﬁt:‘ﬁ dtoa ’efi::gonth; I?\d‘;; d?t?gzaﬁ
and drying the manure. The use of separation horast fans caz%e e tod away frofn other
and setback distances, riparian and other buff- buildings or do w?:’ to the ground so that
ers and windbrezks, and restrictions on Jand wale malod air is d egrm ed into th
applications on frozen ground or when rain is sta‘e ma 05:’;; R taciti ko the
predicted — also help control odor and contrib- ground near ousing faciity:

ute to the growers” bottom line and reputation Methods used to capture and treat gas

for good dtizenship. ernissions are needed to protect aiy qufaiity ar;:1

reduce odor. They include the use of cover
Above all, growers should not try to cover ;?era e pits or la 3 ad N
. . . goons, soil adsorption beds
EF odors 3{ pmg their hea]c{sln:t &\efsg?‘.i' and gﬁltfr fields, and appropriate?; planned
Amng Oer Sies, o7 B 0f thewr jand applications. Odors associated with toxic
neighbors as city slickers unused to earthy tective: noxious smells, on th

smells. Nor should they rely on the other kind ~ Boocs f¢ protective; noxs . On e

" other hand are a nuisance and Jeave us feeling
of cover upr the one that uses chemicals or unprotected. The former txigger safety precau-

Oth.er additives to I?ESR the odor. M?St of the tons; the latter, evoke the strongest possible re-

claims for commerdial producis are still uncon- pugnance, and may increase rather than

firmed. decrease now that scentists are coming np
Herg, then, is the fundamental principle: with ways to measure odor.

Know the causes and cures. Unless growers Adjudicating claims between noses is a

know how (?dors are generated; that is, the fac- risky gfsinws. However, growers are not alone

- tors producing them, they cannot know What 4 e effon Assessments of on-farm condi-

;:antroi practices can be used to counter their ef- tions can be a helpfitl management tool and a

ects, Once we have a grip on the causes, four powerful support in contested cases. Local,

basic strategies are available state, and federa] natural resource agendes, the

¥ Of most importance, prevent odor from USDA Natural Resources Conservation Service,
developing in the first place. It bears re- and the Cooperative Extension Sexvice can help
peating: locate the poultry facility away growers assess their management systems, pre-
from other farm buildings and residences, pare appropriate resource management plans,
CONTROLLING ODORS: MULTIPLE PURPOSE MANAGEMENT 3
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and learn how to maintain simple, but suffi-
cient records to show that their operations are
effectively managed to prevent both odor and
environmental contzmination.

Conclusion

The best way to deal with odor problems is at
the begirming of the production cycle and
through a commonsersical approach. The
problems have mundane origing; they may be
related to improper or mismanaged burial pits,
ernissions from incinerators, or land applice-
tions and intensified by increasing urbaniza-
Hon, umanticipated. adverse  weather
conditions, and specific, often seasonal, activi-
ties in the production cycle. Other fact sheets in
this handbook deal with these practices.

Simnuttansously, however, the chemdcal ba-
sis of odors, variations in detection thresholds,
and differences in the degree of ofiensiveness
make it imperative to handle the problem of
odor via litter management and public rela-
tions. Attitudes must always be taken into ac-
count since odor is better aceepted by

OTHER ENVIRONMENTAL

ISSUES

individuals who see the grower as a friend,
compminity member, and neighbor, Protecting
natural resources and improving refationships
may be the long-term solution to abiding in the
same watershed.
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STRUCTURES

undreds of poultry

manure/litter  storage
structures have been built as a component of a
total waste management program on the poui- |
try farmstead. Storage facilities help prevent
the possibility of water pollution and provide
flexibility in the dming of land applications.
They also protect this resource from the
weather and wildlife so that it can be used as 2
fertilizer or cattle feed.

Manure piles will generate heat, however,
and care should be taken to prevent fires in the
storage facility. Spontaneous combustion in a
Hitter stack is possible, probably as a result of
the buildup of combustible methane from the
storage of wet and dry linter, Fires may also oc-
cur if the manure i stacked too close to
wooden walls that may ignite when the tem-
perature in the litter reaches the wood’s flash
point. The exact canses of litter storage fires are
difficul: to know, but good management princi-
ples will help protect the litter and reduce the
risk of fire.

Methane Production

Amnaerobic bacteria generate about 50 to 65 per-
cent methane, about 30 percent carbon dioxide,
and 2 smaller percentage of other gases. If the
moisture content of stored htter is more than 40
percent in a stack with little or no oxygen, then
conditions are right for anaerobic bacteria to
grow and methane to result, Unvented landfills
have the same problem. Methane's specific
gravity is less than air, however. If the stack has
adequate pore spaces {or the landfill has vend-
lation pipes), the methane will escape into the

@ PREVENTING FIRES IN
\ <~ MANURE/LITTER STORAGE

High moisture levels in stored litter help
create the potential for fires, as does layering
the manure {putting new litter on top of old lit-
ter). Compacting the litter will trap heat in the
pile, and failure to provide an adequate ratio of
surface area to volume can also create prob-
lems. '

Tips for Fire Prevention
The following guidelines will help prevent fires
in storage facilities: .

¥ Keep the litter dry and do not stack it too
near the open end of the building where it
is more likely to get wet (methane 15
flammable in air),

¥ Do not compact moist cake or mix it with
dry litter; and do not stack cake or dry
litter higher than § feet or stove it against
the wood.

¥ Do not compact the dry litter, since
compacting creates anaerobic conditions
and prevents the natural venting of
methane.

¥ Do not cover moist Iitter but allow the
ltter to vent naturally.

¥ Meonitor the resources in your storage
facility regularly, and remove any .
materials that have lemperatures greater
than 180 °F ¥f the temperatures exceed
190 °F, notify the fire department and
prepare to move the material Emptying
the storage area will bring the litter out
into the alr, so precautions must be taken

atmosphere, against a fire ocoarring at this tme.

°
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It is a good idea not to store expensive
equipment in the litter storage facility.

If you are storing dry litter for Jater use asa
cattle feed, cover it with polyethylene. This
technique will suppress the temperature
buildup and reduce the production of bound
nitrogen, a form of protein that cattle are un-
able to digest.
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BuiLburs

Magn&sium amunonium
phosphate, sometimes
called struvite, is a grayish-white crystalline
salt that builds up on the internal pumyp and
piping surfaces used for lagoon kquid recy-
cling. Tt usually appears on metallic surfaces
but can also form on plastics. Steel, cast iron,
bronze, and brass are equally susceptible.

Struvite usually tuilds up on the internal
pump components first, then moves outward
to the discharge pipes. It often occurs at pipe
joints, elbows, valves, or imperfections because
microscopic grit and solids tend to lodge at
these points, providing a base for the salt to
grow. Predicting struvite & difficult because its
cause is not well known. Design, maintepance,
and management technigues have been re-
searched that can reduce the buildup to accept-
able levels.

Pumping and Piping System

Use only high-quality, low-pressure, seli-prim-
ing centrifugal or submersible pumps. They
should not be oversized in relation to the pip-
ing nerwork, and should perhaps be on 2 timer.
The suction pipe should also be large enough to
prevent pump cavitation. Normally the suction
pipe diameter should be one size larger than
the discharge pipe. Locate the pump close to
the high-water level to minimize suction lift.
Replace fine mesh suction intake strainers with
wire screens or baskets of 1-inch mesh or larger
The diameter should be at least five times the
diametey of the suction pipe. Struvite will also
build up on the screens.

Use nommetallic pipes and fittings. Pipes
should be large enough to maintain flow ve-
locites between 3 105 feet per second; the mini-
mum pipe diameter at any point except at the

- CONTROLLING STRUVITE

immediate discharge point should be 1.5
inches. Sharp pipe bends (elbows and tees)
should be avoided. Instead, use flexible plastic
pipe and long sweep elbows for the direction
changes. The system (pumps and piping)
should have sufficient capacity to work only
one-half to two-thirds of the time, and piping
systems not in continuous use should be
drained between pumping events.

Electrostatic Charges

Stray voltage is also believed o contribute to
struvite. Direct grounding of the pump housing
can discharge any static charges. A metal rod
should be placed 10 to 12 feet into the moist s0il
near the lagoon’s edge, and cable connecticns
at the ground rod and pump should be checked
periodically for corrosion.

Lagoon Management

Lagoons should be properly sized. New ones
should be charged at least haif full of water be-
fore startup, and the liquid level should be
brought up to design levels as soon as possible.
Rainfalt during normal years dilutes lagoon lig-
uid while extended periods of hot, dry weather
increase nutrient and salt levels and the rate of
salt buildup in recycling systems. Flashing
with fresh water or irrigating with a portion of
the lagoon contents may help.

Acid Cleaning

Salts can be dissolved with dilute adid weat-
ments. Several doses followed by flushing the
spent acid solutions will be needed to treat
heavy buildups. A more thorough and more
costly method is to install an acid recirculation
loop. Use a 150-gallon acid-resistant tank as the
reservoir. You will need enough solution to fill

¢
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the pipe length and some in reserve to keep the
recirculation pump primed, Use the accompa-
nying table to determine how much acid you
will need.

To reduce the size of the tark, isolate sec-
Hons of the line with valves and circulate the
acid through only one section. The flush pump
suction is switched from the lagoon and con-
nected to the bottom of the acid tank with a

quick-connect coupling. A 1-inch line returns
acid from the end of each treated pipe section
to the tank.

Hydrochloric acd can be pwchased at
most chemical supply houses or paint stores.

Barker, 1.C. 1981, Crystalline (Salt) Formation in Wastewa-
ter Recycling Systems, EBAE 082-81. North Carplina
Agricultural Extension Service, North Carolina State
University, Raleigh.

Payne, VWE. 1993, Personal Communication. U5, De-
paronent of Agriculture, Soil Conservation Service,
Auburn, AL.
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Table 1.—Amount of solution needed for Dilute the acid with water ont 2 1 to 9 ratio — 1 :
acid cleaning nsing an acid recirculation gallon acid to 9 gallons of water. Use caution. .
loop. Mixing acids with water is a hazardous opera- :
SOLUTION HEEDED tion. Partially fill the tank with water, then add '
DIAMETER OF FIPE PER FT OF LENGTH the acd slowly to the water. Eye protection is
(INCEES) (GALLONS] essential, and heat will be generated. To treat
10 0.06 | heavy struvite buildups, recirculate the mixture
15 013 overnight and count on using the mixture only
. - once. Spent acid may be dumped o the la- i
20 0.20 goon. Acids currently cost about $14 for a 15 :
25 0.29 gallon drum or about £33 for a 50-galion drum. )
Deposits on the drums are $25 and $53, respec- :
30 £.43 tively. %
40 0.70 ‘ :
4.0 153 References
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F_.~<<: PROTECTION AGAINST PESTS,

PREDATORS, AND DARKLING

BEETLES

ts are vectors because
they may be a point of
entry for disease or other nuisances in the poul-
try house. They are also an aspect of waste
management that should not be overlooked.
Vectors can be either living or nonliving carri-
ers of disease. Especially troublesome on the
poultry farm are house {lies, rats, and darkling
peetles. Wildlife, especdally feral dogs and
coyotes, must also be controlled. Having
proper waste management facilities and main-
‘tenance procedures on the farm will coniribute
to productivity, nutrient management, and en-
vironmmental safety. A cost-effective and safe
pest control system is essential.

Uncontrolled pests cause {rritation to birds
and workers, carry poultry disease pathogens,
increase mortality, lower carcass grades and
production, damage building materials, and in-
terfere with feed conversion. In addition, and if
they did nothing else, poultry pests must be
carefully controlled because they can rigrate
from litter to nearby residences, where they
may become a serious nuisance among the

neighbors.

Rats and Mice

Voles, field mice, and cotton rats are not usually
the source of problems for poultry growers.
Norway rats and roof rats, however, are two
non-native species of rats that can be trouble-
some — and they proliferate rapidly. A pair of
rats will produce six to 12 young in 21 days —
and each of these becomes sexually mature in
three months. A single pair of rats, if they find
food, water, and shelter, can produce a colony
of 640 rats in a year.

Poultry houses provide everything the rats
need: food, water, and shelter. Norway or
wharf rats usually nest under buildings and
concrete slabs and in garbage dumps. They are

great burrowers and may have an extensive

system of burrows under the poultry house,
with several escape routes. They eat anything
but prefer nuts, grains, meats, and some fruits.
They can easily find meats and grains in the
pouliry house. .

Roof or black rats are more aerial than Nor-
way rats. They enter buildings from the roof or
wtility lines. They usually live in trees, so access
to the poultry house is easy: up the walls,
across vines, along pipes. Exterior walls should
be hard, flat surfaces, and all entrance holes
should be plugged up. Rats can make them-
selves “paper thin” to come in nnder doors and
through holes as small as one-half inch in di-
ameter.

The best rat control program is proper re-
spurce management, Mmaintenance, and sanita-
tion; but the food supply in the pouliry house
makes rat occupation probable. Some chemical
controls or rodenticides may, and probably
should be, added 10 your control program. To
administer rat poison effectively, first know
how many rats you are dealing with; then, es-
tablish bait stations near the walls in areas of
rodent aciivity. .

To determine how many rats are in the
poultry house, observe the area at night as well
as in the daylight. Rats are nocturnal; if you
see no rats in the day or at night, there prob-
ably are not many around. i you see old drop-
pings or gnawed areas, no rats during the day.
and only a few at night, rats are probably pre-
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sent in medium numbers only. Finally, if you
see fresh droppings and tracks, some rats dur-
ing the day, and three or more at night, large
numbers are probably present.

To control the infestation, use single or mul-
tiple doses of a rodenticide in the bait stations.
Avoid making the rats sick; if they get sick and
do not die, they will become bait-shy and not
eat the poison. Place the bait stations appropri-
ately and protect them from moisture, dust,
and weather to encourage the rats to eat from
these stations. Rats, like many animals, prefer
fresh food.

Because rats are colotblind and have poor
eyesight, rodenticides can be marked for safety.
If other conditions make poisons inadvisable,
rats can be trapped with commoen snap traps,
glue boards, or in live traps.

Daxkiing Beetles ) :
Known as litter beetles, lesser mealworms, or
“black bugs,” the darkling beetle (Alphitobius
digperinus) is found in large mumbers in poultry
houses, in the woods, end around feed bins.
These black or reddish-brown beetles are trou-
blesome in turkey and broiter production be-
cause deep litter and open-floor housing
provide an ideal habitat in which the beetles
can survive and reproduce.

The total effect of darkling beetles on poul-
try production is not known. They may be
more problemnatic as a nuisance than as a vector
{carrier of disease). However, beetles are
thought to harbor a munber of disease organ-
isms -— for exampile, fowl pox, E. ¢oli, Salmonella
spp. Newcastle disease, and avian leukosis —
and to be involved in the ransmission of the
causative organism for Marek’s disease, al-
though immunization against Marek's disease
is now available. Darkling beetles are also an
intermediate host for poultry tapeworms and
cecal worms. If they are in fitter that is land ap-
plied, their possibie effects on wildfowl must
be considered.

An undisputed second concern related to
the darkling beetle is that they can damage the
insulation in poullry houses. Larvae bore into
the insulation to find safe places to pupate. But
aduit beetles who eat the pupae scon enlarge
the larval tunnels in their search for an easy
meal. Birds and mice then daw at the insula-
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tion to get at the adult beetles, larvae, and pu-
pae. In a severe darkling beetle infestation, as
much as 25 percent of the insulation can be lost
in a single year

Another potential problem arises if infested
litter is spread on crops. Adwult beetles may mi-
grate from the field into nearby residences; the
result can be a nuisance complaint to the healih
department -— and sometimes lawsuits.

Temperature and  moisture  affect the
arnount of time an insect needs to complete its
life cycle. Temperatures between 60 and 100 °F
and moisture levels above 12 percent are ophi-
mum for its survival. Food sources, decaying
litter, ant occasional bird carcess, and the ab-
sence of major predator and parasite complexes
in the poultry house help the beetle population
to increase.

The Life cycle of the beetle takes 35 to 60
days to complete. The adult female lays eggs
individually or in clusters at intervals of one to
five days throughout her life ¢cycle. The eggs
hatch into Hny larvae after four to seven days
and grow through five to nine stages, called in-
stars. This period lasts for seven weeks; then
the beetles pupate in cracks and crevices, in the
soil and fower strata of the litter, and in build-
ing insulation. The pupal state Jasts for seven to
11 days, after which a new adult emerges.

To manage darkling beetles effectively re-
fuires monitoring, cultural practices, and some
insecticide applications. Treatment should be
maintained regularly, even if beetle numbers
are low. Individual beetles or larvae (200 or
fewer per house) pose no problem; however,
their presence indicates a need for continued
monitoring, ideally on a weekly basis, from the
tirme the birds are brought into the house until
they are removed. Visual inspection is the best
way to monitor the open-floored, deep litter
house. The grower should look at litter, car-
casses, aacks and crevices, equipment, and in-
sulation at intexvals of 30 to 40 feet throughout
the house.

¥ Litter should be examined along walls,
around support posts, and under brooder
hoods ang feeders. Dig down 1 to 2 inches
in caked lirter to look for small, early in-
stars.

¥ Keep litter dry and consider using recycled
paper a5 the bedding material. Some recy-
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cled paper is treated with boric acid that
ceates a fog when first applied. The fog
settles in about two hours. The litter can be
replaced after the third flock each year, but
ne other treatment for darkling beetles
should be necessary (i.e., when using the
boric-acid treated recycled paper litter.

¥ Carcasses should be examined during
daily collections. A large number of beetles
on a large number of carcasses may point
to a heavy infestation,

¥ Equipment and cracks and crevices are fa-

vorite beetle habitats, Be sure to check the
framing joints and other cracks as well as
the brooder guard, house dividers, drink-
ers, and feeders.

¥ Insulation in new houses should be
cherked for clusters of small holes along
seams, in corners, at the eaves, and along
the pable. Insulation board may also be
discolored. ¥ mice damage appears, look
also for beetle tunnels. In older houses, it
will be hard to distinguish between old
and new beetle damage.

Trapping beetles has also been vsed to con-
ol their numbers. Traps can be made using a
2-inch schedule 40 PVC pipe, a 10-to-12-inch
section for each trap. Put a roll of corrugated
cardboard (brooder guard} inside the pipe, and
place six or so traps between the wall, feeder,
and brooder locations from one end of the
house to the other. To prevent the birds from
moving the traps, stake the traps in place. Re-
move the cardboard and count the beetleson a
weekly schedule. Their presence or a rapid rise
in their nunber indicates 2 need for treatment.

- Cultural methods for controlling beetles are
nonchemical ways to reduce the pest popula-
tion. Cold weather is the most effective meas-
we, and proper litter handling is also an
essential for good control. If the weather coop-
erates, open the house to the cold between
flocks, IF the temperature drops below 30 °F, al}
stages of the darkling beetle will die. As soon as
the birds are moved, the grower can remove Lit-
ter and litter cake from the poultry house.
Darkling beetles will move to protected areas in
the empty house within a few days; therefore,
moving the litter before that time will more ef-
fectively control the beetie population,

Fresh litter. that is applied to cropland
should be incorporated to prevent any return of
the darkling beetle. Stockpiled or composted
litter should be turned every two weeks to pro-
mote enough heat to kill beetle eggs and larvee.

Although all insecticides registered as con-
trolling darkling beetles will work, none con-
tols the honse for more than one flock.
Therefore, a treatment program should be
maintained year-round. Most products remain
active about a week and are designad to be ap-
plied when the birds have been removed from
the house. The best time for application is on
the first day after the birds have been removed
followed by cleanup immediately on the sec-
ond day. Treating the house again — and its
outside perimeter — just before the placement
of a new flock, is also useful, Surface sprays,
dusts, and baits are available for making these
applications.

Beetles love temperatures between 70 and
90 °F; they are nocturnal and can be found eve-
rywhere. Seeing them during the day is a sure
sign of infestation — of their presence in great
nnmbers, Young chicks will eat them. Darkling
beetles can fly up to one mile a night. If 2 mil-
lion or so are taken from a house, 15000 of
those taken will return in the direction of the
house from which they came. Approved insec-
ticides are Rabon, Sevin, and boric acd com-
pounds. Best contol methods are careful
cleanout and spraying.

Beetles cause reductions in feed conver-
sions and weight gains, and possible disease.
Under dry conditions, they will eat the flesh of
dead or down birds, and at night crawl up the
feathers of resting birds and bite the skin
around the feather follicals, Bitten birds may
have weeping skin lesions or pink and swollen
arezs avound the feather follicals that resemble
skin leukosis. The birds are forced to wander
all night instead of eating and sleeping as they
wonld in properly managed houses.

Darkling beetles are a general nuisance be-
cause they are attracted by light; therefore, they
will crawl out of the litter and move toward the
light at night. Large numbers of beetles on or in
houses create a negative public image and give
rise to complaints against the broiler producer.
To prevent migration, spray the house walls
and posts, or use well-sealed, angled, metal
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flashing attached to pit walls at posts and ma-
sonry frame wall joints,

Coyotes and Feral Dogs

Coyotes and feral dogs are opportunistic feed-
ers. If they live in the area, their presence
around a pouliry house is not remarkable. They
will Kill the poultry for food, but they can easily
be prevented frosn gaining access to the house.
Complete confinement of the poultry is the best
way to stop predation. Heavy wire should be
used to cover al} openings. Sanitation and the
proper disposal of mortalities will cut down on
tie atraction of coyotes'to the area.

Predator calling and shooting may be used
in most states to harvest these animals. Preda-
tor calling is a mechanical device that atiracts
the animals within shooting range. Trapping s
also an effective control method. Traps and trap
sizes as well as hunting and trapping seasons
may be regulated in some places. Leghold raps
that do not harm the animal or traps with pad-
ded jaws may offer the best control in some
situations.

Document 1374-3 Filed in USDC ND/OK on 11/14/2007

Controlling animals and pests in poultry
houses invoives a combination of resgurce
management, sanitation, and exclusion, and
some special measures such as chemicals, hunt-
ing, or rapping.
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